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Abstract of JP 2002222691 (A) 

PROBLEM TO BE SOLVED: To provide a 
luminescent element, equipped with base materials 
and protection materials with superior translucency, 
passivation (gas barrier property), oligomer 
discharge resistance, outgas lowering), anti-water 
(moisture)- absorbing property, chemical 
deterioration stability, dimensional and form stability, 
surface antireflection property, electrical insulation, 
ultraviolet-ray degradation resistance, and 
moreover, weather resistance in that film-forming 
under normal pressure is possible, and further, to 
provide a luminescence element of high reliability, 
easy manufacturing and low cost.; SOLUTION: The 
luminescent element is composed of a base material 
1, having elasticity, translucency and heat 
resistance, a lower electrode 4 formed on it having 
light permeability, a luminescent layer 4, and an 
upper electrode 4, and further, is of a structure 
having a silica film and/or a silica series film 3 
obtained by oxidation, after applying polysilazane at 
least on the base material size, as seen from the 
luminescent layer 3 or both sides, including the 
opposite side. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A light emitting device comprising: 

A substrate which has translucency and heat resistance at least. 

A lower electrode which has the light transmittance state formed on it. 

A luminous layer. 

Silica membrane and/or a silica system film which have an upper electrode and were got by 
both sides of the substrate side or an opposite hand of a substrate by applying polysilazane 
and oxidizing further at least in view of a luminous layer. 

[Claim 2]A light emitting device of claim 1 in which said substrate is formed with glass or a 
resin material. 

[Claim 3]A light emitting device of claim 1 or 2 which has said silica membrane and/or a 
silica system film between a substrate and a luminous layer at least. 

[Claim 4]A light emitting device of claim 3 which TFT is formed on said substrate and has a 
luminous layer on this TFT. 

[Claim 5]One light emitting device of claims 1-4 which have said silica membrane and/or a 
silica system film on both sides of a substrate at least. 

[Claim 6]One light emitting device of claims 1-5 to which oxidation treatment of said silica 
membrane and/or the silica system film is carried out under heating and/or humidification. 
[Claim 7]One light emitting device of claims 1-6 which have a structural unit as which said 
polysilazane and/or its denaturation thing are expressed in the following structural formula. 
[Formula 1] 

R 1 

R 2 R 3 

[R 1 , R 2 , and R 3 express an alkyl group, however, R 1 , R 2 , and R 3 - either at least is a 
hydrogen atom. ] 
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[Claim 8]A light emitting device of claim 7 whose total carbon number of said alkyl group is 
six or less. 

[Claim 9]Claim 7 paragraph said silica membrane and/or whose silica system film are films 
by which polysilazane and/or its denaturation thing of the number average molecular 
weights 100-50000 were ceramics-ized, or 8 light emitting devices. 
[Claim 10]One light emitting device of claims 1-9 which are EL elements. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention has flexibility, has translucency, weatherability, heat 
resistance, and electric insulation, and relates to the light emitting device provided with the 
substrate thru/or protect member whose passivation nature improved, especially the 
organic EL device using this. 
[0002] 

[Description of the Prior ArfJAn organic EL device on hole injection electrodes, such as tin 
dope indium oxide (ITO), Form hole carrying materials, such as triphenyldiamine, and 
fluorescent substances, such as an aluminum quinolinol complex (Alq3), are further 
laminated as a luminous layer, With the element which has the basic constitution in which 
the metal electrode (electron injection electrode) in which work functions, such as Mg, are 
still smaller was formed, several 100 to several 10,000 cd/m 2 and very high luminosity are 
obtained with the voltage before and behind 10V. 

[0003]As a substrate of such an organic EL device, the material which has the flexibility of a 
resin film etc. in respect of the application to a portable device, etc. attracts attention. As a 
substrate which has flexibility, when using high-heat-resistance films, such as polyimide 
and aramide films, for a substrate, since these films have strong hydrophilic nature, the 
outgas by water absorption or moisture absorption of a film becomes a cause, and the 
membraneous fall of thin films, such as an electrode material and EL film, poses a problem. 
Curl of the thin film layered product containing a substrate, a camber, and accretion arise, 
or it has an adverse effect to the factor to sizes, such as a heat shrinkage rate and a 
coefficient-of-linear-expansion coefficient, and shape distortion. 

[0004]The application to the color display of on the other hand acquiring blue, green, and a 
red 3 yuan color as a display using an organic EL device using the fluorescence conversion 
layer and/or color filter layer which comprised a fluorescent material is considered. 
[0005]The method of using as a color display combining a single luminous layer, and the 
fluorescence conversion layer and/or color filter layer which comprised a fluorescent 
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material, Since it can constitute only from an independent organic EL device, composition is 
simple and it can be called the method excellent in the point which can carry out [ full 
color ]-izing by carrying out pattern formation of being not only cheap but a fluorescence 
conversion layer, and/or the color filter layer. 

[0006]However, it is very difficult from points, such as patterning art and a damage to an 
organic electroluminescence structure, to provide a fluorescence conversion layer and/or a 
color filter layer by a predetermined pattern on an organic electroluminescence structure. 
Since the level difference is made if pattern formation of a fluorescence conversion layer 
and/or the color filter layer is carried out on a substrate and an organic electroluminescence 
structure is laminated on it, it can cut off (membranous discontinuous part), in order that it 
does not produce, or wiring may not be connected and current may not flow, The problem 
of stopping functioning as an organic EL device etc. and the problem of an organic layer 
and an electrode having received a damage by the moisture from these fluorescence 
conversion layers and/or a color filter layer and gas, or corroding were produced. 
[0007]Although the technique of forming an overcoat layer further on a fluorescence 
conversion layer and/or a color filter layer is also taken as a means to solve such a 
problem, the problem of an organic layer and an electrode still receiving a damage by 
moisture and gas, or corroding remains. 

[0008]On the other hand, although various examination of forming a passivation film is also 
made, Membranous moisture and a gas permeation preventive effect are not enough, there 
is a problem in surface evenness, or DAME J I is given to a fluorescence conversion layer 
and/or a color filter layer, an overcoat layer, etc. from which the conditions at the time of 
membrane formation serve as a ground, and it had the problem of not being practical. 
[0009]When forming a passivation film especially by a vacuum process, in order to conquer 
the above-mentioned problem, how to thicken thickness of a passivation film is also 
considered. However, the thick passivation film of thickness requires time for manufacture, 
productivity is bad, the film moreover manufactured by the dry process has large internal 
stress, and a crack goes into the obtained passivation film, It had a problem of it becoming 
impossible to demonstrate the effect of passivation. 
[0010] 

[Problem(s) to be Solved by the lnvention]the purpose of this invention - translucency, heat 
resistance, and passivation nature (gas barrier nature.) Oligomer regurgitation tightness, 
outgas reduction, water absorption-proof (**) nature, chemicals degradation stability, It 
excels in size shape stability, surface acid resistibility, electric insulation, ultraviolet 
radiation-proof degradation nature, and by extension, weatherability, The membrane 
formation under ordinary pressure is possible, it is providing the light emitting device which 
has the substrate excellent in productivity, such as being, and a protect member, and is 
reliable by extension, manufacture is easy, and it is providing the light emitting device of 
low cost moreover. 
[0011] 
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[Means for Solving the ProblemJSuch a purpose is attained by following this invention. 

(1) A substrate which has translucency and heat resistance at least, and a lower electrode 
which has the light transmittance state formed on it, A light emitting device which has a 
luminous layer and an upper electrode and has silica membrane and/or a silica system film 
which were got by both sides of the substrate side or an opposite hand of a substrate by 
applying polysilazane and oxidizing further at least in view of a luminous layer. 

(2) A light emitting device of the above (1) in which said substrate is formed with glass or a 
resin material. 

(3) A light emitting device of the above (1) which has said silica membrane and/or a silica 
system film between a substrate and a luminous layer at least. 

(4) A light emitting device of the above (3) which TFT is formed on said substrate and has a 
luminous layer on this TFT. 

(5) One light emitting device of above-mentioned (1) - (4) which has said silica membrane 
and/or a silica system film on both sides of a substrate at least. 

(6) One light emitting device of above-mentioned (1) - (5) to which oxidation treatment of 
said silica membrane and/or the silica system film is carried out under heating and/or 
humidification. 

(7) One light emitting device of above-mentioned (1) - (6) which has a structural unit as 
which said polysilazane and/or its denaturation thing are expressed in the following 
structural formula. 

[0012] 
[Formula 2] 

R 1 

R 2 R 3 

[0013][R 1 , R 2 , and R 3 express an alkyl group, however, R 1 , R 2 , and R 3 -- either at least is a 
hydrogen atom. ] 

(8) The light emitting device of the above (7) whose total carbon number of said alkyl group 
is six or less. 

(9) The above (7) said silica membrane and/or whose silica system film are films by which 
polysilazane and/or its denaturation thing of the number average molecular weights 100- 
50000 were ceramics-ized, or (8) light emitting devices. 

(10) The above (1) which is an EL element One light emitting device of - (9). 
[0014]According to (1), it can heat-treat in a vacuum and a more stable Si 3 N 4 film can be 

obtained. 

[0015]By forming a SiO N film between a light filter and a transparent lower electrode 

x y 

according to (2) and (3), an element can be protected from outgas from a light filter etc. 
[0016]According to (4) and (5), the gas emitted from a substrate can be pressed down by a 
PASSIVATION film. 
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[0017]According to (6), a thick PASSIVATION film can also be easily formed without using 
vacuum devices, such as weld slag. 

[0018]According to (7), (8), and (9), membranous pliability improves, and, in that into which 
a crack went at 0.5 micron, at least 1 .0 micron of cracks cease to enter. As alkyl, simple 
things, such as a methyl group, are preferred. 
[0019] 

[Embodiment of the InventionJHereafter, this invention is explained in detail. 
[0020]The light emitting device of this invention to at least one field of a substrate 
polysilazane, such as perhydropolysilazane, For example, the coating liquid which 
dissolved in xylene etc. is applied and it has oxidation, i.e., the silica membrane which 
carried out steam oxidation, or was produced independently [ it ] by heat-treating among 
the air simultaneous or after that with it. The above-mentioned substrate is formed with 
materials, such as resin which have flexibility preferably and has translucency and heat 
resistance, and may exist as a protect member (for example, protective film) of a coating 
body like various electronic devices, for example, may exist as the members forming like a 
substrate. 

[0021]For example, maintaining the flexibility which the above-mentioned resin has, when 
the above silica membrane is provided on a resin base material. Improvement in many 
characteristics, such as maintenance thru/or an improvement of heat-resistant 
improvement, improvement in surface evenness, and translucency, the passivation 
disposition top of a substrate, water absorption-proof (**) nature, chemicals degradation 
nature, size shape stability, ultraviolet light-proof degradation nature, surface reflective 
reduction nature, can be aimed at. Moreover, reinforcement and weatherability can be 
given as these compound operations. That is, in a light emitting device, since a steam and 
oxygen permeability become very low, while being able to prevent the performance 
degradation by them, reinforcement can be attained. Since a precise film is obtained, 
intensity improves and it excels in corrosion resistance, the factor which reduces optical 
functions in an electronic device like a light emitting device with translucency since a flat 
film is obtained -- it does not become. The adhesion of a substrate and silica membrane is 
also good. 

[0022]Optical-functions films, such as the functional membrane formed on the substrate or 
the substrate, for example, a filter etc., Passivation with functionality thin films formed on it, 
such as an electrode layer and a luminous layer, can be performed, and these element 
composition layers can be protected from the moisture emitted from the functional 
membrane formed on the substrate or the substrate, gas, etc. 
[0023]Such silica membrane applies polysilazane content coating liquid, such as 
perhydropolysilazane, and is obtained by performing steam oxidation and/or heat-treatment 
(a drying process is included). This manufacturing method is a suitable method whose 
membrane formation of silica membrane is generally attained to a resin base material with 
low heat resistance by process technology with sufficient productivity under ordinary 
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pressure called wet coating. Although methods of forming silica membrane by a low- 
temperature system include CVD and PVD, compared with these, a special device peculiar 
to a vacuum film formation apparatus is not needed, but since it is membrane formation by 
spreading under ordinary pressure, manufacture is easy, productivity improves and it is 
advantageous at a cost aspect. For this reason, there are also very few damages which 
can be easily formed also on the substrate which already formed the filter layer etc., and 
are moreover given to foundation layers, such as a filter layer. 

[0024]When flexibility may use glass as a substrate for the use which is not demanded so 
much and applies to soda glass, It is 1.6wt% by the silica coating which elution Na + 
becomes from polysilazane even if elution of Na + ion is prevented and it is immersed in 100 
** pure water for about 24 hours. It becomes the following alkali-free-glass averages. For 
this reason, it also becomes possible to attain low cost-ization of base glass. For example, 
by it being wet and carrying out the spin coat of the 20% solution of polysilazane **L1 10 to 
1 .5-micrometer thickness, and performing 500 ** and 1-hour heat-treatment to it under N 2 

atmosphere, after drying on the soda lime glass of 0.7-mm thickness, Contamination by the 
ingredient inside glass could be prevented and it became possible to substitute with an 
expensive non-alkali board, in this case, the acquired barrier layer - the film [-izing / the 
film / SiO- -N- 1 whose barrier nature is better than a SiO film - the film of the mixed 

x y J z 

construction (nitrogen and oxygen ratio 0/(0+N) is about 50 to 80%) of SiO x and SiN y was 
accepted in part in more detail. 

[0025]As a substrate which has the flexibility used for this invention, a resin material is 
preferred. The substrate made of resin which has translucency and heat resistance 
especially at more than glass transition point Tg65 ** and/or the heat-resistant temperature 
of not less than 70 ** is preferred. 

[0026]As a substrate made of resin which has translucency and heat resistance, it is 
polyethylene terephthalate film (Tg69 **) and polyethylenenaphthalate heat-resistant film 
(Tg113 **); ethylene chloride trifluoride resin. [PCTFE.neo chlorofluocarbon CTFE (made 
by Daikin Industries, LTD.)] (Heat-resistant temperature of 150 **), polyvinylidene fluoride 
[PVDF:Denker DX film (made by DENKI KAGAKU KOGYO K.K.)] (Heat-resistant 
temperature [ of 150 ** ]:Tg50 **), polyvinyl fluoride (PVFrTEDORA PVF film] (made by Du 
Pont)) (Heat-resistant temperature of 100 **) etc. - a homopolymer and a 
tetrafluoroethylene perfluoro vinyl ether copolymer [PFA: Neo chlorofluocarbon :P FA film 
(made by Daikin Industries, LTD.) (heat-resistant temperature of 260 **), tetrafluoroethylene 
hexafluoride propylene copolymer [FEPTOYOFURON film FEP type (made by Toray 
Industries, Inc.)] (The heat-resistant temperature of 200 **), a tetrafluoroethylene ethylenic 
copolymer [An ETFE:tefzel ETFE film (made by Du Pont) (heat-resistant temperature of 
150 **), an AFLEX film (Asahi Glass [ Co., Ltd. ] make: Tg83 **)] Fluorine system films, 
such as copolymer of **; copolymerization aromatic polyester with divalent phenol of 
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aromatic-dicarboxylic-acid (for example, terephthalic acid/isophthalic acid)-bisphenol A etc. 
[PARxasting (made by Kaneka CORP.) Elmec and heat-resistant temperature [ of 290 
** ]:Tg215 **] **[New PAR"MF series" (made by Unitika, Ltd.), MF-2000, Tg288 **] The 
polyarylate film of **; polysulfone [PSF:SUMIRAITO FS-1200 (made by Sumitomo Bakelite 
Co., Ltd.)] (Tg190 **), polyether sulphone (PES:SUMIRAITO FS-5300] (Sumitomo 
Bakelite)) (Tg223 **) etc. - ** sulfur polymer film; -- a polycarbonate film [PC:bread light 
(made in Teijin Chemicals)] (Tg150 **), [An ITO film, a buffer film, lamination composite- 
ized heat-resistant PC film (made by Teijin, Ltd.) HT-60, Tg205 **] ; Amorphous polyolefin 
system resin [APO (made by Mitsui Chemicals), cycloolefin resin; ZEONOA : Nippon Zeon 
Co., Ltd. (Tg: 105-163 **)], functional norbornene system resin [ARTON (Japan Synthetic 
Rubber)] (Heat-resistant temperature [ of 164 ** ]:Tg171 **) polycyclohexene (PCHE: made 
by Asahi Chemical Co., Ltd.) Tg218 **; polymethacrylate resin (PMMA) (the Mitsubishi 
Rayon make and Sumitomo Chemical make: 80-114 ** of Tg(s)); olefin maleimide 
copolymer [TI-160 (made by TOSOH CORP.)] (More than Tg150 **), P ARAARAM I DO 
(Aramica R: Asahi Chemical) (heat-resistant temperature of 200 **), and polyimide 
fluoridation (heat-resistant temperature of not less than 200 **), polystyrene (Tg90 **), 
polyvinyl chloride (70-80 ** of Tg(s)), cellulose triacetate (Tg107 **), etc. are mentioned. 
[0027]What is necessary is to choose suitably and just to use from such inside, according 
to the purpose and a use. In particular, from the purpose of an environmental clean-up, 
etc., a non halogen ghost is preferred. Polyether sulphone (PES) resin concrete especially 
with good transparency, heat resistance, and dimensional stability, heat-resistant 
polycarbonate resin, amorphous polyolefin system resin [Polycyclohexene (PCHE)] 
Aromatic polyester system resin (for example, polyarylate resin) etc. are preferred, and it is 
preferred to use these for at least some substrates. Generally of course, strong resin of 
absorptivity especially ****** and an EL luminescence film The steam of an outgas 
ingredient, It is very weak for moisture and the combination of providing at least the silica 
and/or the silica system passivation film which were obtained by the low-temperature wet 
coating by polysilazane in the film piece side surface is effective in improvement in gas 
barrier property, such as moisture, a steam, and O r Long double width film processing and 

sheet batch processing are effective also from a viewpoint of economical efficiency. 
[0028]lt is usable as a base film as it is in the complex film for LCD (Teijin [, Ltd. ] make: 
EREKURIA, HT-60) which carried out the up-and-down double-sided coat of the 
polycarbonate film in the gas barrier nature solvent resistance layer, and provided the ITO 
conducting film in the one side further. 

[0029]Although the glass transition point Tg of a resin base material is not less than 230 ** 
and does not regulate not less than 65 ** of the maximum [ not less than 70 ** of / not less 
than 180 ** of ] in particular especially more preferably preferably, they are usually 300 ** 
and especially about 250 more ** 350 **. Although not less than 200 ** is especially 
preferably preferred not less than 1 60 ** not less than 80 ** as for heat-resistant 
temperature thru/or continuous use temperature, the maximum is so preferred that it is high 
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and it does not regulate in particular, it is usually about 250 **. However, it is usable if there 
is not less than 80 ** as a package protect member (for example, resin base material for 
laminate films) of an element. The thickness of a resin base material is usually 5-150 
micrometers, when using as a protect member, although suitably decided with the purpose 
and a use, intensity, flexural rigidity that are demanded, etc. It is the range of 35-135 
micrometers preferably. When the effect of a surface protection will become difficult to get if 
it generally becomes thin, and a resin base material becomes thick on the contrary at about 
500-1000 micrometers, it shows the tendency for the transmissivity of flexible nature and 
light to fall generally. For example, visible light transmittance is about 90% in 50-micrometer 
thickness, and it is [ PES / (the optical Sumitomo Bakelite grade, data-smoothing FS-1300 
system) ] usable enough with the light transmittance of this level in the EL element which 
provides a light filter in the substrate of the visual recognition latest. 
[0030]in addition -- having translucency -- 60% of the light of a light range (especially 
luminous wavelength field of an element) - this - better -- it says that ** penetrates not less 
than 80% more preferably 70%. 

[0031]the MOR value (Molecular Orientation Ratio) a resin base material indicates the 
molecular orientation degree to be -- desirable - 1 .0-3.0 - more -- desirable - 1 .0-2.0 - 
especially 1.0-1.8 are preferred. Modification of a coating body decreases that MOR is said 
within the limits. The MOR value which shows this molecular orientation degree, for 
example Party tech 1998.3 "quality control of film sheet adapting microwave molecular 
orientation meter" Shigeyoshi Osaki, Seikei-Kakou Vol.7 No.11 1995 "molecular orientation 
2 action accompanying axial distraction" figure - a teacher - it is indicated in articles, such 
as Yasunobu, Takahiro Niwa, Sadao Hibi, Shinichi Nagata, and Anisotropy is so large 
that a MOR value is large, and 1.0 expresses random. 

[0032]Even if a molecular orientation degree is the same resin film, a MOR value may 
change with the parts. It is in the tendency for the amount of preferred orientation to 
become high in the end held for the distraction, in the film especially manufactured by a 2 
axis distraction method. For this reason, even if it is resin excellent in the molecular 
orientation degree, it is good to use, after checking inspecting a molecular orientation 
degree about each part of the resin film to be used, and having become in the above- 
mentioned amount of preferred orientation. 

[0033]ln order to measure MOR, it can obtain by measuring transmission microwave 
intensity, for example, rotating a sample. That is, if the interaction of the microwave electric 
field of fixed frequency and the electric doublet which constitutes a polymeric material 
rotates a sample in a microwave polarization electric field with regards to the inner product 
of both vector, with the anisotropy of a dielectric constant, transmission microwave intensity 
can change and it can know a molecular orientation degree as a result. Especially as 
microwave used for measurement, although not limited, they are 4 GHz, 12 GHz, etc., for 
example. As a measuring instrument adapting such a principle, there are molecular 
orientation meter MOA-5001A by NEW OJI PAPER [ CO., LTD. ] CO., LTD., 501 2A, MOA- 
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3001 A-3012A, etc., for example. In addition, it can also ask with an X diffraction, infrared 
dichroism, a polarization fluorescence method, an supersonic method, an optical method, 
NMR method, etc. 

[0034]The substrate of this invention and the silica membrane by which coating is carried 
out preferably are formed using polysilazane and/or a partial very small denaturation object 
on a resin base material. As for the thickness of such silica membrane, it is preferred that it 
is about 0.01-15 micrometers, and it is preferred that it is about further 0.1-10 micrometers. 
It is possible to hold flexibility for a use which it becomes enough by considering it as such 
thickness functioning as a protective film, and requires flexibility. On the other hand, if the 
function as the insulation demanded as a protective film and a light filter overcoat film and a 
heat-resistant surface flat voltinism passivation film when it becomes not much thin too 
much cannot be achieved and it becomes not much thick, for the use which requires 
flexibility, it will become is easy to be checked. 

[0035]The sol-gel method which obtains silica membrane by typical wet coating, it is shown 
below - as -- abbreviated -- calcination of about 450 ** is needed for attaining perfect silica 
conversion among the atmosphere, the decrease of weight by desorption of a hydroxy 
group and an alkoxy group is large, so a volumetric shrinkage is large, and a crack is 
produced in thickness of at least 0.5 micrometers or more. However, for the below- 
mentioned reaction mechanism, a volumetric shrinkage is small and, moreover enough, 
becomes difficult to produce a weight increment at the time of silica conversion, and to 
produce a crack in the silica conversion using polysilazane and/or its partial denaturation 
object, at the temperature which resin can bear at the time of silica membrane conversion. 

[0036] 
[Formula 3] 

OR OR 

I i 

Si— 



OR— ' ^Si 

o^ ' N o 



OR 

OR \k 




ROH 



>500 < C 

>y #(-si02) 



OR / 
/ ,SI. 



o 

/ 



SL / OH 



[0037]The polysilazane used for this invention is polymer which has silicon-nitrogen 
combination as shown below, It is ceramics precursor inorganic polymer, such as Si0 2 
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which consists of Si-N, Si-H, N-H, etc., SLN and both intermediate solid solution SiO N . 

Usually, the perhydropolysilazane in which all side chains are hydrogen is used. 
Perhydropolysilazane is presumed to be the structure in which the ring structure centering 
on straight chain structure, 6, and 8 membered-rings existed. The molecular weight is about 
600 to about 2000 (polystyrene conversion) in a number average molecular weight (Mn), is 
a substance of a fluid or a solid and changes with molecular weights. 

[0038] 
[Formula 4] 

7 -tf 5 (-SiHzNH-) m 
H 

H H H L, 

H N-Si ?' 

H A H 
+Oz.H 2 0 B PHPS 

RT~450t 

vy* (-si02> 




[0039]These are marketed by the solution states dissolved in the organic solvent, and can 
use a commercial item as polysilazane content coating liquid as it is. 
[0040]lt is not preferred to use an alcohol system which reacts to polysilazane easily as an 
organic solvent. Specifically, ether, such as hydrocarbon solvents, such as aliphatic 
hydrocarbon, alicyclic hydrocarbon, and aromatic hydrocarbon, a halogenated hydrocarbon 
solvent, aliphatic series ether, and alicyclic ether, can be used. Specifically Pentane, 
hexane, an isohexane, methylpentane, Heptane, isoheptane, octane, isooctane, 
cyclopentane, Methylcyclopentane, cyclohexane, a methylcyclohexane, benzene, 
Hydrocarbon, such as toluene, xylene, and ethylbenzene, a methylene chloride, 
Chloroform, a carbon tetrachloride, bromoform, ethylene chloride, an ethylidene chloride, 
There are ether, such as halogenated hydrocarbon, such as trichloroethane and 
tetrachloroethane, ethyl ether, isopropyl ether, ethylbutyl ether, butyl ether, dioxane, 
dimethyldioxane, a tetrahydrofuran, and tetrahydropyran, etc. 

[0041]When using these solvents, it may choose in order to adjust solubility of polysilazane, 
a vapor rate of a solvent, and a concentration rise of a solution, and it may double with the 
purpose, and a solvent of two or more kinds may be mixed. 

[0042]Content of polysilazane in polysilazane content coating liquid is 0.2 - 35wt%, 
although it changes also with thickness of silica membrane made into the purpose, and pot 
lives of coating liquid. It is a grade. 
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[0043]Organic polysilazane may be the derivative in which a part of hydrogen portion 
combined with the Si was replaced by an alkyl group etc. By having the alkyl group, 
especially a methyl group with few molecular weights, an adhesive property with furring is 
improved, and toughness can be given to hard and weak silica membrane, and even when 
thickness is thickened more, generating of a crack is suppressed. A thing of the carbon 
number 1 is preferred at a point with reducing [ little ] the original strong points of silica, 
such as outgas generating by an alkyl group of the carbon numbers 1-4 especially 
improvement in amorphous silica purity after silica conversion and passivation nature, and 
heat, and thermal expansion, preferably as said alkyl group. However, in order to raise 
viscosity of a nonaqueous system solution by conditions of spreading or to attain thick film- 
ization of silica membrane, a tertiary-butyl group of the carbon number 4, etc. can be used. 
[0044]A substitutional rate by this alkyl group is polysilazane, [0045] 
[Formula 5] 

R 1 

R 2 R 3 

12 3 

[0046][R 1 , R 2 , and R 3 express an alkyl group, however, R , R , and R -- either at least is a 
hydrogen atom. ]When expressed, it is preferred that 20% or less of the hydrogen atoms in 
a structural unit are replaced by the alkyl group, especially the methyl group, and 10% or 
less and especially about further 0.5 to 10% are preferred. 

[0047]The derivative which has this alkyl group is good also as a foundation layer of the 
silica membrane of polysilazane. That is, after forming the 1st layer that serves as a ground 
with the polysilazane derivative which has an alkyl group, the 2nd layer is further formed by 
polysilazane and it is considered as two-layer structure. The case where such a two-layer 
structure uses color resist for a glass substrate, and it has the patterned color filter layer, It 
is effective as a means which improves compatibility when providing a silica passivation 
layer to the light filter of the structure which carried out the overcoat of the UV curing nature 
acrylic resin etc. to color resist. That is, the 1st layer for improving compatibility is provided 
and the 2nd layer excellent in passivation nature is formed on it. Therefore, it is [ whether 
as a ground treatment layer, thickness does not need the 1st layer but it is so equivalent to 
the 2nd thickness at least, and ] less than it. 

[0048]lt is good to use what carried out alkyl group substitution of a part of hydrogen of 
polysilazane which can take thick marginal thickness by simplifying the above-mentioned 
process only as the 1st layer when using a glass substrate especially as an improvement 
measure of productivity and yield nature. When what carried out alkyl group substitution is 
used, namely, flattening as an Oba coated layer of a color filter layer, In order to carry out 
the passivation also of the shift of Na ion from a blue plate glass substrate of a low price, 
simultaneously with outgas passivation from a light filter by converted silica membrane, 
etc., it is satisfactory even if it does not use alkali free glass. 
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[0049]A photopolymerization initiator may be contained if needed. When making an alkyl 
group part of the 1st layer of a ground into a reactant double bond like an alkylene group 
especially by containing a photopolymerization initiator, a silica formation reaction is 
promoted, more precise silica membrane becomes is easy to be obtained, and 
performance as a ground film of the 2nd stratification increases especially. 
Perhydropolysilazane promotes composite-ization of a micro inorganic filler (Si0 2 ) and 

organic polymer by introducing the above-mentioned organic silazane in the range which 
does not spoil the original feature of inorganic polymer. It contributes to "thick-film-izing", 
"stability improvement", "improvement in thickness marginal", and "improvement in surface 
smoothness", alloy-ization by high compatibility with acrylic resin etc. is urged especially, 
and it is checked that each domain is dissolving in a size which is about 200A. 
[0050]As a photopolymerization initiator, a thing of publicly known - common knowledge 
can be used, especially - acquisition -- a thing of easy marketing is preferred. Two or more 
photopolymerization initiators may be used. As a photopolymerization initiator, an aryl 
ketone system photopolymerization initiator, for example, acetophenones, benzophenones, 
and alkylamino benzophenones. Benzyl, benzoin, benzoin ether, and benzyl dimethyl 
ketals. There are ** sulfur system photopolymerization initiators (for example, sulfides and 
thioxan tons etc.), such as benzoyl benzoate and alpha-ASHIROKI SIMM ester species, an 
acyl phosphine oxide system photopolymerization initiator, and other photopolymerization 
initiators. In particular, use of an acyl phosphine oxide system photopolymerization initiator 
is preferred. A photopolymerization initiator can also be used combining photosensitizes, 
such as amines. As a concrete photopolymerization initiator, there are the following 
compounds, for example. 

[0051]4-phenoxydichloroacetophenone, a 4-t-butyl-dichloroacetophenone, A 4-t-butyl- 
trichloroacetophenone, a diethoxyacetophenone, 2-hydroxy-2-methyl-1-phenylpropan-1- 
one , i-(4-isopropylphenyl)-2-hydroxy-isobutane 1-one, 1-(4-dodecylphenyl)-2- 
methylpropan-1-one, 4 -(2-hydroxyethoxy)- Phenyl (2-hydroxy-2-propyl) ketone, 1- 
hydroxycyclohexylphenyl ketone, 2-methyl-1-{4-(methylthio) phenyl}-2-morpholinopropane 

1- one. 

[0052]Benzyl, benzoin, benzoin methyl ether, benzoin ethyl ether, Benzoin iso-propyl ether, 
benzoin isobutyl ether, Benzyl dimethyl ketal, benzophenone, benzoylbenzoic acid, Methyl 
o-benzoylbenzoate, 4-phenylbenzo phenon, hydroxybenzophenone, Acrylic-ized 
benzophenone, 3,3'-dimethyl- 4-methoxybenzophenone, 3,3\4,4'-tetrakis (t-butylperoxy 
carbonyl) benzophenone, 9,10-phenanthrene quinone, camphor quinone, dibenzosulfone, 

2- ethylanthraquinone, 4',4"-diethyl isophthalophenone, alpha-ASHIROKI SIMM ester, 
methylphenylglyoxylate. 

[0053]A 4-benzoyl-4 , -methyldiphenylsulfide, a thioxan ton, 2-KURORU thioxan ton, 2- 
methylthio xanthone, a 2,4-dimethyl thioxan ton, an isopropyl thioxan ton, a 2.4-dichloro 
thioxan ton, 2,4-diethylthio xanthone, a 2,4-diisopropyl thioxan ton. 2,4,6-methylbenzoyl 
diphenyphosphine oxide, benzoyldiphenyl phosphine oxide, 2,6-dimethylbenzoyl 
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diphenylphosphine oxide, bis(2,6-dimethoxybenzoyl)-2,4,4-trimethyl pentyl phosphine 
oxide. 

[0054]lf a photopolymerization initiator has little contribution to silica conversion of inorganic 
polysilazane and there are, it will spoil the compactness of conversion silica membrane. 
[ too many ] Therefore, it is preferred among coating liquid that below 20 mass % contains 
to UV-curing-resin ingredient 100 weight section in a 0.01 - 5 mass % grade and organic 
polysilazane. 

[0055]A catalyst may be used in order to promote a reaction as occasion demands. A 
catalyst which is made to harden polysilazane and is sold more at low temperature as a 
catalyst is preferred, For example, metal catalysts (JP.7-196986.A) which consist of 
particles of metal, such as gold, silver, palladium, platinum, and nickel, and those carboxylic 
acid complexes (JP.5-93275.A) are mentioned. It is also preferred a catalyst solution and to 
adopt methods, such as to specifically contact covering molding to an amine aqueous 
solution etc. directly, or to put to the steam fixed time, as a catalyst is not added in a 
polysilazane solution but it is proposed by JP.9-31333.A. 

[0056]Polysilazane is ceramics precursor polymer as above-mentioned, in order to form 
silica membrane using this, air calcination takes not less than 450 **, but. By combining 
steam oxidation and/or heating-under air atmosphere oxidation under catalyst existence, at 
least 100 ** or less of precise silica membrane is obtained, and a coat of a wet state of 
polysilazane can be formed also to a heat-resistant low substrate of a plastic film etc. 
Especially methyl group substitution polysilazane that can take thick marginal thickness 
containing a crack has especially effective silica conversion efficiency by humidification. 
Therefore, which method of heating, steam oxidation or heating, steam oxidation, and 
combination heating under an air atmosphere may be used for formation of silica 
membrane. It is 5wt% of trimethylamine especially as a catalyst. Nature ceramics of silica 
are formed by holding polysilazane coating liquid (Mn 100-50000 of polysilazane) under 95 
**80%RH atmosphere after 2-minute gas phase contact at 25 ** with a steam (non-phase) 
of solution for 5 minutes. Ceramic silica layer formation according [ this method ] to 
continuation spreading hardening to said plastic long film is attained. 
[0057]polysilazane of Mn 100-50000 and an acetylacetonato complex (nickel.) a way 

1 .0x10 " 6 - within the limits of two, and Mn carry out low temperature baking of the above- 
mentioned complex addition polysilazane fluid of about 200-500,000 at 50-350 ** in the 
glycidol / polysilazane atomic ratio produced by carrying out the pyrogenetic reaction of Pt, 
Pd, aluminum, the Rh, etc., and 0.5 micrometer or less of metal (Ag.) Silica ceramic 
membrane is obtained by adding Au, Pd, nickel, etc. to polysilazane of Mn 100-50000, and 
carrying out low temperature baking at 150-370 **. In this case, if it calcinates above 250 ** 
under N or NH content atmosphere, From stoichiometric composition silicon-nitride-ized 

2 3 

in part, although it shifts somewhat, it converts into a film (SiO x N y :0/(0+N) is about 50 to 

80%) near a SiO N layer and a SiN layer, and passivation nature of a film of thickness 

x y 
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improves. 

[0058]nitriding indicated to JP.10-194873.A -- silicification - a film can also be used. 
Namely, a 20wt% xylene solution of refining polysilazane of Mn=500 which carried out 
dehydration condensation of the polysilazane - 10,000 is applied to 0.3-micrometer 
thickness by a spin coater using ammonia or hydrazine, baking after desiccation with a hot 
plate (100 **), and baking at 600 ** under a 0.001 -Pa vacuum all over a vacuum furnace for 
30 minutes - nitriding with still more precise and sufficient passivation nature of 0.1 
micrometer of thickness - silicification - a film is obtained. 

[0059]lt is not restricted especially as a means which carries out coating of the polysilazane 
content liquid, but a method of publicly known - common knowledge can be adopted. For 
example, methods, such as a dipping method, the flow coat method, a spray method, the 
bar coat method, the gravure coating method, the roll coat method, the braid coat method, 
the air knife coat method, a spin coat method, the slit coat method, and the micro gravure 
coating method, are employable. Dry, when an after [ coating ] coating composition 
contains a solvent, irradiate with ultraviolet rays etc. as occasion demands, and it is made 
to rank second and to harden about an organic polysilazane content system, except for a 
solvent, it heats, or it is neglected to a room temperature and it is stiffened. Solution and a 
steam of amines or acids can be made to be able to contact and hardening can also be 
promoted. 

[0060]Wet thickness becomes thick about 20 to 30% to the last thickness. 
[0061 ]ln organic polysilazane containing acrylic resin which has an ethylene unsaturated 
double bond especially, when forming silica membrane, it may irradiate with activity energy 
lines, such as ultraviolet rays and an electron beam. When a photopolymerization initiator is 
especially contained in a coat, it is required to irradiate with light of wavelength required to 
excite this photopolymerization initiator, for example, UV light. Even when a 
photopolymerization initiator is not contained, by irradiating with an electron beam, a 
reaction promotes and organic polymer and hybridized precise silica membrane become is 
easy to be obtained. 

[0062]Especially as an activity energy line which stiffens polysilazane, ultraviolet rays are 
preferred. However, it is not limited to ultraviolet rays but an electron beam and other 
activity energy lines can be used. As a source of ultraviolet rays, a xenon lamp, a pulse 
xenon lamp, a low pressure mercury lamp, a high-pressure mercury-vapor lamp, an 
ultrahigh pressure mercury lamp, a metal halide lamp, a carbon arc lamp, a tungsten lamp, 
etc. can be used. 

[0063]When forming silica membrane, plasma treatment may be performed after formation. 
By performing plasma treatment, ashing of the surface is carried out, and it is defecated, 
and silica membrane still nearer to stoichiometric composition is obtained. 0 2 plasma 

treatment of plasma treatment is preferred. 

[0064]Silica membrane of this invention may have a foundation layer, in order to improve 
an adhesive property with a fluorescence conversion layer, a color filter layer, an 
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enveloping layer, etc. containing a substrate and a fluorescence substance. 
[0065]A fluorescence conversion layer which this foundation layer has translucency, 
insulation, and heat resistance, and contains a substrate and a fluorescence substance, 
Especially if an adhesive property with a color filter layer, an enveloping layer, etc. is good, 
it is not limited, but organic-inorganic matter hybrid resin layer connected by a covalent 
bond or a resin layer with which a submicron particle is high-filled up is preferred. 
[0066]As an organic-inorganic matter hybrid resin layer connected by a covalent bond, 
there are the following, for example. 

[0067](1) 10 g of urethane acrylate (an average of 15 acrylyl group content per molecule), A 
constituent which added 15 g of xylene solutions (20 % of the weight of solid content, and 
number average molecular weight Mn**1000, TONEN make, and trade name:L1 10) of 
perhydropolysilazane, and was agitated at ordinary temperature for about 1 hour (here) 
Urethane acrylate as a photopolymerization initiator as 2, 4, 6-methylbenzoyl- 
diphenyphosphine-oxide:150mg, and a UV absorbent, 2-hydroxy-5-(2-acryloyloxyethyl) 
phenylbenzo triazole : as 1000 mg and light stabilizer, bis(1-octyloxy 2,2,6,6-tetramethyl 4- 
piperidyl)SEBANETO: -- 200 mg - butyl acetate: - a solution which dissolved in 30 g - 
becoming - several micrometers being applied and with a doctor blade etc., A transparent 
hardened material produced by carrying out UV irradiation in an air atmosphere by 3000 
mJ/cm 2 and wavelength:300-390nm after solvent desiccation using a high-pressure 
mercury-vapor lamp. 

[0068](2) In a product made from JSR, and a UV/EB hardening resin (Z series) system for 
optics. It contrasts especially with a visible light wavelength, and is the smaller particle 
diameter of 0.01 micrometer (10 nm). To Si0 2 particles. A resin layer which carried out UV 

curing by 1.0 J/cm 2 after carrying out the spin coat of the organic solvent content type of 
organicity / inorganic hybrid materials, such as Desolite Z7500 series (Z7501 , Z7503, 
KZ71714) which introduced a photosensitive acrylyl group, and drying the coat. 
[0069](3) Made in Catalyst Chemical Industry, heat-hardened type organicity-inorganic 
matter hybrid resin of poly silsesquioxane (trade name: ZRS, ladder structure similar 
polymer which has R- and RO-basis in a ring structure side chain of Zr substitution and a 
SiO skeleton in part) in which zirconia was embellished. 

[0070]By performing oxygen plasma treatment, after forming either the above-mentioned 
foundation layer (1), (2) and (3), When a foundation layer will become nearer to quality of 
silica and forms the upper polysilazane conversion layer, it becomes good [ a coverage by 
an affinity improvement of a both interface ], and the passivation disposition top effect of a 
foundation layer is added. 

[0071]A submicron particle as a resin layer with which it high-fills up, UV/EB hardening 
which has an acrylic double bond in a resin material, organic peroxide heat-curing resin, 
making ring-opening-polymerization heat-curing resin of an epoxy ring, and an aluminum 
chelate compound into a condensation reaction catalyst - a copolycondensation resin with 
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an alkoxy-silyl-groups content acrylic resin — less -- yellowing -- with isocyanate group 
content urethane polymer. A thing using one sort, such as hydroxy acrylate resin and 
condensation transparent polyurethane resin with polyester and a polyether (system 
hydroxyl group content polyol) prepolymer, or two sorts or more is preferred. As a 
submicron particle with which this resin is high-filled up, Si0 2 and aluminum 2 0 3 , Zr0 2> 

Ce O SiO SiO N , SLNL, etc. can be mentioned and SiO_ particles, SiO N particles, 

2 3' x y 3 4 ^ x y 

etc. are especially preferred. As for primary [ an average of ] particle diameter of this 
submicron particle, about 0.005-1 .0 micrometer is preferred. 

[0072]As for thickness of these foundation layers, about 0.05-10 micrometers is preferred. 
[0073]The silica membrane of this invention can obtain good surface smoothness by 
forming on a direct color filter layer, a fluorescence conversion layer, etc., without using an 
overcoat layer. In this case, as surface roughness obtained, it is less than [ Rmax 30nm ]. 
[0074]As for transmissivity of luminescent light of silica membrane, it is preferably preferred 
that it is not less than 80% not less than 70% especially more preferably not less than 60%. 
When transmissivity becomes low, the luminescence from a luminous layer itself declines 
and there is a tendency for luminosity required as a light emitting device to no longer be 
obtained. 

[0075]ln addition, when making particles (preferably zinc oxide (ZnO) particles) of the 
ultraviolet absorption nature of an inorganic system contain in silica membrane, these are 
added in coating liquid. As for a size of particles, it is preferred that it is 0.01-0.5 micrometer 
in mean particle diameter, and it is preferred that about 25 to 35 vol% of polysilazane is 
included. 

[0076]Unlike inorganic semiconductor particles, such as CdS, ZnO is pollution-free, and its 
endurance under each environment is stable as compared with an organic matter system. 
In addition, some are desirable as an ultraviolet ray absorbent of an organic matter system, 
and a thing of a polymer type which combined a reaction type ultraviolet ray absorbent and 
polymer is preferred as such a thing. 

[0077]For example, as a reaction type ultraviolet ray absorbent, there is a thing of the 
following structure and it is marketed as RUVA-93 (made by Otsuka Chemical Co., Ltd.). 
[0078]lt is marketed also as copolymerization polymer with MMA or styrene. PUVA-30M 
and PUVA-30S (all are the Otsuka Chemical Co., Ltd. make) are one of such things, for 
example, Furthermore according to the purpose of use, it is marketed as PUVA-30M-30T, 
PUVA-50MBA-30T, PUVA-50MEH (all are the Otsuka Chemical Co., Ltd. make), etc. 
[0079]An ultraviolet ray absorbent of these organic matter systems is laminated with silica 
membrane, and is used, and the thickness is about 1-15 micrometers. 
[0080] Furthermore as an ultraviolet ray absorbent, can use an ultraviolet-rays long 
wavelength fluorescence conversion nature organic compound thru/or an organometallic 
complex molecule, and as such a thing, [Tb(bpy) 2 ] CI 3 andxH 2 0 (bpy=2,2'-bipyridine), [Tb 

(phen) 2 ] Rare earth flat-surface complexes, such as CI 3 andxH 2 0 (phen=1,10- 
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phenanthroline), a symmetry dicyano pyrazine derivative of the following structure, etc. are 
effective. 

[0081]Polysilazane is ceramics precursor polymer as above-mentioned, in order to form 
silica membrane using this, air calcination takes not less than 450 **, but. By combining 
steam oxidation with the bottom of oxidation, i.e., catalyst existence, at least 100 ** or less 
of precise silica membrane is obtained, and a coat of a wet state of polysilazane can be 
formed also to a heat-resistant low substrate of a plastic film etc. Nature ceramics of silica 
are formed by holding polysilazane coating liquid (Mn 100-50000 of polysilazane) under 95 
**80%RH atmosphere after 2-minute gas phase contact at 25 ** with a steam (gaseous 
phase) of 5wt% solution of trimethylamine especially as a catalyst for 5 minutes. As for this 
method, continuation spreading hardening is attained to said plastic long film, polysilazane 

-6 

of Mn 100-50000 and an acetylacetonato complex (nickel.) a way 1 .0x10 ~ - within the 
limits of two, and Mn carry out low temperature baking of the above-mentioned complex 
addition polysilazane fluid of about 200-500,000 at 50-350 ** in the glycidol / polysilazane 
atomic ratio produced by carrying out the pyrogenetic reaction of Pt, Pd, aluminum, the Rh, 
etc., and 0.5 micrometer or less of metal (Ag.) Silica ceramic membrane is obtained by 
adding Au, Pd, nickel, etc. to polysilazane of Mn 100-50000, and carrying out low 
temperature baking at 150-370 **. Concrete operation is based on a publicly known 
method. 

[0082]Wet thickness becomes thick about 20 to 30% to the last thickness. 
[0083]As mentioned above, a light emitting device of this invention which has silica 
membrane on a resin base material may have what becomes by a resin base material and 
silica membrane as a protect member, or an antireflection film or members forming, 
although there are some which become by a resin base material and silica membrane. Or it 
may have as a passivation member of a foundation layer which has various functions 
formed on a substrate and a substrate, and a functional film further formed on it. 
[0084]An EL element luminescence life in a use which is not so severe. A fluorine system 
film with high steam barrier property, such as polyvinylidene fluoride, ETFE, and PCTFE (it 
is almsgiving to the surface about Asahi Glass method CS processing), It is also effective in 
improvement in reliability of an EL element to use it as a package film which wraps the 
whole flexible EL element which uses especially a film base as a package film in partial 
methylation polysilazane (1 micrometers or more in thickness) conversion and a very small 
methyl group content silica membrane formation film. 

[0085]An example of composition of a color display using a light emitting device of this 
invention is shown in drawing 1 . A color display shown in drawing 1 has the light emitting 
element structure object 4 containing a fluorescence conversion layer and/or the color filter 
layer 2 containing a fluorescence substance, the barrier layer 3, an electron injection 
electrode, a hole injection electrode, a luminous layer, etc. one by one on the substrate 1. A 
fluorescence conversion layer and/or a color filter layer may be more than a bilayer if 
needed. It may have the sealing plate 5 for closing the light emitting element structure 
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object 4 if needed. 

[0086]A light emitting device of this invention takes out preferably light which emitted light 
from the substrate side through a fluorescence conversion layer and/or a color filter layer . 
[0087][Organic EL device] An organic electroluminescence structure desirable as a light 
emitting element structure object has structure where hole injection electrodes (positive 
electrode), such as ITO which is the 1st electrode, and organic layers, such as a hole 
pouring transporting bed, a luminous layer, and an electron injection transporting bed, and 
an electron injection electrode (cathode) were usually laminated one by one. It may have a 
color filter layer, a fluorescence conversion layer, and an overcoat layer as the ground. 
[0088]What is necessary is to adjust the characteristic of a light filter according to light in 
which an organic EL device emits light, and just to optimize extraction efficiency and color 
purity, although what is necessary is just to use for a color filter layer a light filter used with 
a liquid crystal display etc. Lights cut at this time are light with a wavelength of not less than 
560 nm and light with a wavelength of 480 nm or less, when green, in a blue case, they are 
light with a wavelength of not less than 490 nm, and, in the case of red, are light with a 
wavelength of 580 nm or less. It is preferred to adjust to a chromaticity coordinate of an 
NTSC standard or the present CRT using such a light filter. Such a chromaticity coordinate 
can be measured using a common chromaticity coordinate measuring instrument, for 
example, BM-7 by TOPCON CORP., and SR-1 grade. What is necessary is for thickness of 
a color filter layer just to be about 0.5-20 micrometers. 

[0089]lt is good as for instead of a light filter using an optical thin film like a dielectric 
multilayer. 

[0090]A fluorescence conversion layer absorbs light of EL luminescence, is making light 
emit from a fluorescent substance in a fluorescence conversion layer, and performs convert 
colors of the luminescent color. As a presentation, it is formed from three, a binder, a 
fluorescent material, and an optical absorption material. 

[0091]What has a high fluorescence quantum yield should just be used for a fluorescent 
material, and it is fundamentally preferred that absorption is strong to an EL luminescence 
wavelength band. Specifically, a fluorescent substance whose luminescence maximum 
wavelength lambdamax of a fluorescence spectrum is 580-630 nm is preferred. Actually, 
coloring matter for laser, etc. are suitable and A rhodamine compound, What is necessary 
is just to use a perylene system compound, a cyanine system compound, a phthalocyanine 
system compound (subphthalocyanine etc. are included), a naphthalo imide system 
compound, a condensed ring hydrocarbon system compound, a condensation heterocyclic 
system compound, a styryl system compound, etc. 

[0092]Thing of a binder that what is necessary is just to choose material which does not 
quench fluorescence, and detailed patterning can be performed in photo lithography, 
printing, etc. is fundamentally preferred. Material which does not receive a damage at the 
time of membrane formation of ITOIZO which is a positive electrode is preferred. 
[0093]When optical absorption of a fluorescent material is insufficient, it uses, but when 
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there is no necessity, it is not necessary to use an optical absorption material. The optical 
absorption material should just choose material which does not quench fluorescence of a 
fluorescent material. 

[0094]By using such a fluorescence conversion filter layer, desirable x and y value are 
obtained in a CI E chromaticity coordinate. What is necessary is for thickness of a 
fluorescence conversion filter layer just to be about 0.5-20 micrometers. 
[0095]lt is not necessary to provide an overcoat layer and it can make a function of an 
overcoat layer serve a double purpose especially in this invention by forming silica 
membrane on a direct color filter layer and a fluorescence conversion layer. When 
providing an overcoat layer as occasion demands, heat-hardened type resin or ultraviolet 
curing type resin is preferred, and since flattening of the organic layer surface is especially 
carried out more by heat in the case of hardening of heat-hardened type resin, it is 
desirable. Especially, poly silsesquioxane resin (rudder silicon resin) and especially an 
acrylic resin are preferred. Even if resin uses a kind, and it uses two or more sorts together, 
it is not cared about. An overcoat layer is applied on a substrate, a fluorescence conversion 
layer, and/or a color filter layer, and ultraviolet curing of it is heat-hardened or carried out, 
and it is usually formed. Curing temperature of usual heat-hardened type resin is about 
140-180 **. In the case of ultraviolet curing type resin, it usually irradiates with UV light so 
that addition light volume may serve as 1000 - 10000m J. 

[0096]When diverting a light filter for liquid crystal display to some other purpose, 
granularity of the surface measures by AFM, and concavo-convex defects which exceed 30 
nm greatly by less than Rmax 30nm even if it is single shot-like may be few, or must not 
exist. A "black spot", "a short circuit of providing a surface flattening overcoat layer with a 
thickness of 1 micrometers or more described previously", etc. are also effective on a 
measure against image quality deterioration so that such a big projection may not be 
produced. 

[0097]Next, an organic electroluminescence structure desirable as a light emitting device of 
this invention is explained. An organic electroluminescence structure is usually laminated 
on silica membrane, as shown in drawing 1 . If an example of the composition is shown, it 
has structure where a positive electrode, a hole pouring transporting bed, a luminous layer, 
an electron injection transporting bed, and a cathode which are transparent electrodes were 
laminated one by one. 

[0098]An organic electroluminescence structure of this invention can be considered not 
only as the above-mentioned example but as various composition, for example, omits 
electron injection and a transporting bed, or it may be considered as a luminous layer and 
one, or it may mix a hole pouring transporting bed and a luminous layer. There may be a 
luminous layer more than two-layer. 

[0099]A cathode and a positive electrode can be formed by vacuum deposition, a sputtering 
technique, etc., and organic layers, such as a luminous layer, can be formed with vacuum 
deposition etc. These films can be patterned by a method of etching after mask deposition 
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or film formation if needed, respectively, and can obtain a desired light emission pattern by 
this. 

[0100]Next, an organic layer provided in an organic EL device of this invention is described. 

[0101]A luminous layer is contained in this organic layer. A luminous layer consists of a 
cascade screen of one kind which participates in a luminescence function at least, or two 
kinds or more of organic compound films. 

[0102JA luminous layer has a hole (electron hole) and electronic pouring functions, those 
transportation functions, and the function to make recombination of a hole and an electron 
generate an exciton. An electron and a hole can be poured in and conveyed with easily and 
sufficient balance by using a neutral compound for a luminous layer comparatively 
electronically. 

[0103]As for a luminous layer, everything but a luminous layer in a narrow sense may have 
a hole pouring transporting bed, an electron injection transporting bed, etc. further as 
occasion demands. 

[0104]A hole pouring transporting bed has a function which bars a function which makes 
easy pouring of a hole from a hole injection electrode, a function to convey a hole stably, 
and an electron, and an electron injection transporting bed, It has a function which bars a 
function which makes easy pouring of an electron from an electron injection electrode, a 
function to convey an electron stably, and a hole. These layers increase - Make a hole and 
an electron which are poured into a luminous layer shut up, make a recombination area 
optimize, and improve luminous efficiency. 

[0105]Although thickness of a luminous layer, thickness of a hole pouring transporting bed, 
and thickness in particular of an electron injection transporting bed are not restricted and 
change also with formation methods, it is usually preferred to be especially referred to as 
10-300 nm about 5-500 nm. 

[0106]What is necessary is just to make them into comparable as thickness of a luminous 
layer or 1 / about 10 to 10 times, although thickness of a hole pouring transporting bed and 
thickness of an electron injection transporting bed are based on a design of a 
recombination-radiation field. As for a pouring layer, when dividing a pouring layer and a 
transporting bed of a hole/electron, it is preferred that 1 nm or more and a transporting bed 
set to 1 nm or more. A maximum of thickness of a pouring layer at this time and a 
transporting bed is [ in a pouring layer ] usually about 500 nm at about 500 nm and a 
transporting bed. About such thickness, it is also the same as when providing two layers of 
pouring transporting beds. 

[0107]A luminous layer of an organic EL device is made to contain a fluorescence 
substance which is a compound which has a luminescence function. At least one sort 
chosen from compounds, such as a compound which is indicated by JP,63-264692,A, for 
example, Quinacridone, rubrene, and styryl system coloring matter, as such a fluorescence 
substance, for example is mentioned, quinoline derivatives, such as metal complex coloring 
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matter which makes a ligand eight quinolinols, such as tris(8-quinolinolato) aluminum, or a 
derivative of those, tetraphenylbutadiene, anthracene, perylene, coronene, and 12-phtalo 
peri - non, a derivative etc. are mentioned. A phenyl anthracene derivative of a statement, 
a tetra aryl ethene derivative given in JP.8-12969.A, etc. can be used for JP.8-12600.A. 
[0108]lt is also preferred to use it combining a host substance which can emit light by itself, 
and use as a dopant is also preferred. As for content of a compound in a luminous layer in 
such a case, it is preferred that they are 0.01 to 10 volume % and further 0.1 to 5 volume 
% . By a rubrene system, 0.01 - 20 volume % is especially preferred. The luminous 
wavelength characteristic of a host substance can be changed by using it combining a host 
substance, and while luminescence which shifted to long wavelength is attained, luminous 
efficiency and stability of an element improve. 

[0109]As a host substance, a quinolinolato complex is preferred and an aluminium complex 
which makes an eight quinolinol or its derivative a ligand further is preferred. As such an 
aluminium complex, what is indicated by JP.63-264692.A, JP.3-255190.A, JP.5-70773.A, 
J P ,5-258859, A, JP.6-215874.A, etc. can be mentioned. 

[0110]First specifically Tris(8-quinolinolato) aluminum, bis(8-quinolinolato)magnesium, Bis 
(benzo {f}-8-quinolinolato)zinc, bis(2-methyl-8-quinolinolato)aluminumoxide, Tris(8- 
quinolinolato) indium, tris(5-methyl-8-quinolinolato) aluminum, 8-quinolinolatolithium, tris(5- 
chloro-8-quinolinolato) gallium, There are bis(5-chloro-8-quinolinolato)calcium, 5,7-dichloro 
8-quinolinolatoaluminum, tris(5,7-dibromo-8-hydroxyquinolinolato) aluminum, poly [zinc (II)- 
bis(8-hydroxy-5-kino RINIRU)methane], etc. 

[01 11]May be other ligands an aluminium complex which it has besides an eight quinolinol 
or its derivative, and as such a thing, Bis(2-methyl-8-quinolinolato)(phenolate) aluminum 
(III), Bis(2-methyl-8-quinolinolato)(alt. crezolate) aluminum (III), Bis(2-methyl-8- 
quinolinolate)(metha-crezolate)aluminum (III), bis(2-methyl-8-quinolinolate)(para-crezolate) 
aluminum(lll) . Bis(2-methyl-8-quinolinolato)(ortho-phenylphenolate) aluminum (III), Bis(2- 
methyl-8-quinolinolato)(meta-phenylphenolate) aluminum (III), Bis(2-methyl-8-quinolinolato) 
(para-phenylphenolate) aluminum (III), Bis(2-methyl-8-quinolinolato)(2,3-dimethylphenolate) 
aluminum (III), Bis(2-methyl-8-quinolinolato)(2,6-dimethyl phenolate) aluminum (III) and bis 
(2-methyl-8-quinolinolato)(3,4-dimethyl phenolate) aluminum (III), Bis(2-methyl-8- 
quinolinolato)(3,5-dimethyl phenolate) aluminum (III), Bis(2-methyl-8-quinolinolato)(3,5-di- 
tert-butyl phenolate) aluminum (III), Bis(2-methyl-8-quinolinolato)(2,6-diphenyl phenolate) 
aluminum (III), Bis(2-methyl-8-quinolinolato)(2,4,6-triphenyl phenolate) aluminum (III), Bis 
(2-methyl-8-quinolinolato)(2,3,6-trimethyl phenolate) aluminum (III), Bis(2-methyl-8- 
quinolinolato)(2,3,5,6-tetramethyl phenolate) aluminum (III), Bis(2-methyl-8-quinolinolato)(1- 
NAFUTORATO) aluminum (III), Bis(2-methyl-8-quinolinolato)(2-NAFUTORATO) aluminum 
(III), Bis(2,4-dimethyl- 8-quinolinolato)(ortho-phenylphenolate) aluminum (III) and bis(2,4- 
dimethyl- 8-quinolinolato)(para-phenylphenolate) aluminum (III), Bis(2,4-dimethyl- 8- 
quinolinolato)(meta-phenylphenolate) aluminum (III), Bis(2,4-dimethyl- 8-quinolinolato)(3,5- 
dimethyl phenolate) aluminum (III), Bis(2,4-dimethyl- 8-quinolinolato)(3,5-di-tert-butyl 
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phenolate) aluminum (III), Bis(2-methyl-4-ethyl-8-quinolinolato)(****- crezolate) aluminum 
(III), Bis(2-methyl-4-methoxy-8-quinolinolato)(para-phenylphenolate) aluminum (III), There 
are bis(2-methyl-5-cyano 8-quinolinolato)(alt. crezolate) aluminum (III), bis(2-methyl-6- 
trifluoromethyl 8-quinolinolato)(2-NAFUTORATO) aluminum (III), etc. 
[0112]in addition, bis(2-methyl-8-quinolinolato)aluminum (III) -mu-oxo bis(2-methyl-8- 
quinolinolato)aluminum (III). bis(2,4-dimethyl- 8-quinolinolato)aluminum (III) -mu-oxo bis 
(2,4-dimethyl- 8-quinolinolato)aluminum (III). bis(4-ethyl-2-methyl-8-quinolinolato)aluminum 
(III) -mu-oxo bis(4-ethyl-2-methyl-8-quinolinolato)aluminum (III). bis(2-methyl-4-methoxy 
quinolinolato)aluminum (III) -mu-oxo bis(2-methyl-4-methoxy quinolinolato)aluminum (III). 
bis(5-cyano 2-methyl-8-quinolinolato)aluminum (III) -mu-oxo bis(5-cyano 2-methyl-8- 
quinolinolato)aluminum (III). bis(2-methyl-5-trifluoromethyl 8-quinolinolato)aluminum (III) - it 
may be -mu-oxo bis(2-methyl-5-trifluoromethyl 8-quinolinolato)aluminum (III) etc. 
[01 13]As other host substances, a phenyl anthracene derivative given in JP,8-12600,A, a 
tetra aryl ethene derivative given in JP.8-12969.A, etc. are preferred. 
[01 14]A luminous layer may serve as an electron transport layer, and, in such a case, it is 
preferred to use tris(8-quinolinolato) aluminum etc. What is necessary is just to vapor- 
deposit these fluorescence substances. 

[01 15]As for a luminous layer, it is also preferred to consider it as a mixed layer of at least 
one sort of hole pouring transportability compounds and at least one sort of electron 
injection transportability compounds if needed, and it is preferred to make a dopant contain 
in this mixed layer further. As for content of a compound in such a mixed layer, it is 
preferred to consider it as 0.01 to 20 volume % , and further 0.1-15 volume % . 
[01 16]ln a mixed layer, since each career moves very sexually in inside of an 
advantageous substance since a hopping conduction path of a career is made, and reverse 
polar career pouring becomes difficult to take place, an organic compound becomes difficult 
to receive a damage and there is an advantage that an element life is extended. While 
being able to change the luminous wavelength characteristic which the mixed layer itself 
has by making such a mixed layer contain the above-mentioned dopant and being able to 
make a luminous wavelength shift to long wavelength, luminescence intensity can be raised 
and the stability of an element can also be raised. 

[0117]What is necessary is just to choose respectively a hole pouring transportability 
compound and an electron injection transportability compound which are used for a mixed 
layer from the below-mentioned hole pouring transportability compound and an electron 
injection transportability compound. 

[01 18]As a compound of electron injection transportability, it is preferred to use a quinoline 
derivative, a metal complex which makes an eight quinolinol thru/or its derivative a ligand 
further, especially tris(8-quinolinolato) aluminum (Alq3). It is also preferred to use the 
above-mentioned phenyl anthracene derivative and a tetra aryl ethene derivative. 
[01 19]lt is still more preferred to use an amine derivative which had strong fluorescence as 
a compound for hole pouring transporting beds, for example, a triphenyl diamine derivative, 
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and a styryl amine derivative and an amine derivative with an aromatic condensed ring. 
[01 20] Although the mixture ratio in this case is based on each carrier mobility and carrier 
concentration, Generally, a weight ratio of a hole pouring transportability compound / 
electron injection transportability compound is preferred to 1 / 99 - 99/1, and a pan, and it is 
preferred to make it 10 / 90 - 90/10, and become about 20 / 80 to 80/20 preferably 
especially. 

[0121]Thickness of a mixed layer is more than thickness equivalent to one layer of 
molecular layers, and it is preferred that less than thickness of an organic compound layer 
carries out. It is preferred to specifically be referred to as 1-100 nm, and it is preferred to be 
especially referred to as 5-50 nm further 5-60 nm. 

[0122]Although vapor codeposition evaporated from a different deposition source as a 
formation method of a mixed layer is preferred, when steam pressure (evaporating 
temperature) is comparable or very near, it can be made to be able to mix within the same 
vacuum evaporation board beforehand, and can also vapor-deposit. Although it is more 
desirable for compounds to mix a mixed layer uniformly, depending on the case, a 
compound may exist in island shape. Generally, a luminous layer forms a luminous layer in 
predetermined thickness by vapor-depositing an organic fluorescent substance, or making 
it distribute in a resin binder, and coating. 

[0123]As a hole pouring transportability compound, for example JP.63-295695.A, JP,2- 
191694.A, JP.3-792.A, JP.5-234681.A, Various organic compounds indicated in JP.5- 
239455.A, JP.5-299174.A, JP.7-126225.A, JP.7-126226.A, JP.8-100172.A, and 
EP0650955A1 grade can be used. For example, a tetra aryl BENJISHIN compound (doria 
reel diamine thru/or triphenyldiamine : TPD), They are the third class of aromatic amine, a 
hydrazone derivative, a carbazole derivative, a triazole derivative, an imidazole derivative, 
an oxadiazole derivative that has an amino group, a polythiophene, etc. These compounds 
may use two or more sorts together, using only one sort. What is necessary is to use a 
different layer, and just to laminate or mix, when using two or more sorts together . 
[0124]Quinoline derivatives, such as an organometallic complex to which an electron 
injection transportability compound makes a ligand eight quinolinols, such as tris(8- 
quinolinolato) aluminum (Alq3), or a derivative of those, An oxadiazole derivative, a 
perylene derivative, a pyridine derivative, a pyrimidine derivative, a quinoxaline derivative, a 
diphenyl quinone derivative, a nitration fluorene derivative, etc. can be used. 
[0125]lt is preferred to use a vacuum deposition method for formation of a luminous layer 
and a hole pouring transporting bed, and an electron injection transporting bed, since a 
homogeneous thin film can be formed. When a vacuum deposition method is used, a 
homogeneous thin film of 0.2 micrometer or less is obtained for an amorphous state or a 
crystal grain diameter. If a crystal grain diameter is over 0.2 micrometer, it will become 
uneven luminescence, driver voltage of an element must be made high, and injection 
efficiency of an electric charge will also fall remarkably. 

[0126]As for an evaporation rate, although conditions in particular of vacuum deposition are 
http://ww4.ipdl.mpit.go 3/17/2009 



JP,2002-22269 1, A [DETAILED DESCRIPTION] 



Page 23 of 41 



not limited, it is considered as a degree of vacuum below 10 " Pa, and it is preferred to 
carry out in about 0.01-1 nm/[ sec and ]. It is preferred to form each class continuously in a 
vacuum. Since it can prevent an impurity sticking to an interface of each class if it forms 
continuously in a vacuum, a high characteristic is acquired. Driver voltage of an element 
can be made low or generating and growth of a dark spot can be controlled. 
[0127]When using a vacuum deposition method for formation of these each class and 
making one layer contain two or more compounds, it is preferred to carry out temperature 
control of each boat into which a compound was put individually, and to carry out vapor 
codeposition. 

[0128]ln this invention, each organic layer may be formed by the applying method. By 
forming an organic layer by the applying method, an element can be formed more easily 
and improvement in productive efficiency and low-pricing of an element can be attained. 
Thickness distinguishes especially R and G which are about 30-100 nm thinly, and B each 
luminous layer with a 1 00-micrometer pitch to stripe shape about 100-micrometer width 
using a micro photogravure method etc., A substrate also uses the above-mentioned 
flexible barrier nature film, and it is a roll. In order to print by TURORU, a method of using 
precise coating accuracy control is preferred. 

[0129]As a publicly known high polymer luminescent material for organic 
electroluminescence used for a luminous layer, For example, a poly thiophene derivative, a 
polyphenylene derivative, a polyphenylene vinylene derivative, Can mention high molecular 
compounds, such as the Polyful Oren derivative, etc., and more specifically Poly (2- 
decyloxy 1,4-phenylene) (DO-PPP), Poly[2,5-screw [2-(N,N,N-triethyl ammonium) ethoxy]- 
1 ,4-phenylene-alto 1,4-phenylene] dibromide (PPP-NEt3+), The poly [2-(2'-ethylhexyloxy)- 
5-methoxy- 1, 4-phenylenevinylene] (MEH-PPV), Poly (5-methoxy-(2-pro PANOKI sisal 
FONIDO)-1,4-phenylenevinylene) (MPS-PPV), Poly [2,5-bis(hexyloxy 1,4-phenylene)-(1- 
cyanovinylene)] (CN-PPV), Poly[2-(2'-ethylhexyloxy)-5-methoxy-1,4-phenylene- (1- 
cyanovinylene)] (MEH-CN-PPV), poly (dioctylfluorene) (PDF), etc. are mentioned. 
[0130]Or a poly (p-phenylene) precursor (Pre-PPP), a poly (p-phenylenevinylene) precursor 
(Pre-PPV), a poly (p-naphthalene vinylene) precursor (Pre-PNV), etc. can be used, for 
example as a precursor of a publicly known high polymer luminescent material for organic 
electroluminescence. 

[0131]A publicly known low molecule luminescent material for organic electroluminescence, 
a publicly known polymer material (PC), for example, polycarbonate, 
polymethylmethacrylate (PMMA), polycarbazole (PVCz), etc. may be mixed and used. 
[0132]An additive agent for viscosity control may be used if needed. When a luminous layer 
and a hole injection layer are especially formed by uniform thin film printing of 100 nm or 
less, It is necessary to dilute said luminescent polymer to low concentration extremely, and 
a small amount of thickeners and gelling agents which raise viscosity and an elastic 
modulus of a solution without affecting the luminescent characteristic of organic 
electroluminescence for flow prevention of a transfer pattern and a transfer nature 
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improvement to a substrate from a version may be used as an additive agent. 
[0133]As a publicly known polymers charge transporting material, as an electron hole 
transportability material, A carbazole derivative, a triazole derivative, an oxazole derivative, 
an oxadiazole derivative, An imidazole derivative, a poly aryl alkane derivative, a pyrazoline 
derivative, A pyrazolone derivative, a phenylenediamine derivative, an arylamine derivative, 
An amino substitution chalcone derivative, a styryl anthracene derivative, a fluorenone 
derivative, A hydrazone derivative, a stilbene derivative, a silazane derivative, an aromatic 
tertiary-amine compound, A styryl amine compound, an aromatic dimethylidene system 
compound, a porphyrin system compound, A polysilane system compound, a poly (N- 
vinylcarbazole) derivative, an aniline system copolymer, Conductive polymer oligomer, 
such as thiophene oligomer and a polythiophene, A poly thiophene derivative, a 
polyphenylene derivative, a polyphenylene vinylene derivative, As high molecular 
compound isoelectronic transportability materials, such as the Polyful Oren derivative, high 
molecular compounds, such as a poly thiophene derivative, a polyphenylene derivative, a 
polyphenylene vinylene derivative, and the Polyful Oren derivative, etc. are mentioned. 
[0134]As a solvent used when forming these polymer materials by the applying method, For 
example, ethylene glycol, propylene glycol, triethylene glycol, Ethylene glycol monomethyl 
ether, ethylene glycol MOECHIRU ether, Triethylene glycol monomethyl ether, triethylene 
glycol MOECHIRU ether, Glycerin, N.N-dimethylformamide, N-methyl-2-pyrrolidone, 
cyclohexanone, 1-propanol, octane, nonane, Deccan, xylene, diethylbenzene, trimethyl 
benzene, nitrobenzene, etc. are mentioned. 

[0135]As for the above-mentioned organic materials, it is preferred to dissolve so that each 
concentration may be 0.1 to 5% (mass percentage) to said coating solvent. About 
spreading, the applying methods using all solutions, such as a spin coat method, a spray 
coating method, a dip coating method, and the flexo photogravure method, can be used. 
For a ****** reason of said solvent, an element may be heated with a hot plate etc. after 
spreading. Temperature below Tg (glass transition temperature) of organic 
electroluminescence material is preferred, heating is a temperature which is usually about 
50-80 **, and its desiccation under decompression or an inert atmosphere is preferred. 
[0136]When based on the applying method, as for thickness per one layer of organic 
layers, 0.5-1000 nm is preferred, and it is 10-500 nm more preferably. When based on 
vacuum deposition, such as a vacuum deposition method, it is about 1-500 nm. 
[0137]As for positive electrode (hole injection electrode) material, what can pour in a hole 
efficiently to a hole pouring layer etc. is preferred, and its substance which is 4.5 eV - 5.5 
eV of work functions is preferred. Specifically, what made main composition either tin dope 
indium oxide (ITO), zinc dope indium oxide (IZO), indium oxide (ln 2 0 3 ), tin oxide (Sn0 2 ) 

and a zinc oxide (ZnO) is preferred. These oxides may be somewhat deflected from the 
stoichiometric composition. The mixture ratio of Sn0 2 to ln 2 0 3 has one to 20 mass %, and 

preferred further 5-12 mass %. The mixture ratio of ZnO to ln 2 O s in IZO is usually a 12 - 
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32 mass % grade. 

[0138]A hole injection electrode may contain silicon oxide (SiC> 2 ) in order to adjust a work 

function. About 0.5 to 10% of content of silicon oxide (Si0 2 ) is desirable at a mol ratio of 

SiO to ITO. A work function of ITO increases by containing Si0 2 . 

[0139]As for especially an electrode of a side which takes out light, it is preferred that a 
luminous wavelength zone and light transmittance [ especially usually as opposed to each 
luminescent light 400-700 nm ] are not less than 90% not less than 80 more% not less than 
50%. If transmissivity becomes low too much, the luminescence from a luminous layer itself 
will decline and it will become difficult to get about luminosity required as a light emitting 
device. 

[0140]Especially thickness of an electrode has the preferred range of 50-300 nm 50-500 
nm. Although the maximum does not have restriction in particular, if not much thick, worries 
about decline in transmissivity, exfoliation, etc. will arise. When thickness is too thin, 
sufficient effect is not acquired but there is a problem also in respect of film strength at the 
time of manufacture, etc. 

[0141]The following can be used for a cathode if needed as an electrode which has 
electron injection nature. For example, K, Li, Na, Mg, La, Ce, Ca, Sr, Ba, Sn, Two 
ingredients which contain them in order to raise metallic element simple substances, such 
as Zn and Zr, or stability, An alloy system of three ingredients, for example, Ag-Mg, (Ag:0.1 
- 50at%), aluminum-Li (Li:0.01 - 14at%), In-Mg (Mg:50 - 80at%), aluminum-Ca (Ca:0.01 - 
20at%), etc. are mentioned. 

[0142]Monovalence ion (for example, Li, Na, K) of these alkaline metals, a divalent ion (for 
example, Pt, Zn) of alkaline-earth metals, and tervalence ion (for example, aluminum, In), 
Complexes (for example, an acetylacetone, acetic acid, oxalic acid, etc.) of oxygen and a 
comparatively stable complex may be made, it may dissolve in a solution, these may be 
applied, and the negative pole of a thin layer may be formed. 

[0143]The thickness of a cathode thin film should just make electron injection thickness 
more than [ which can be performed enough ] fixed, and should just set it to 1 nm or more 
0.5 nm or more especially preferably 0.1 nm or more. Although there is no restriction in 
particular in the upper limit, the thickness is just usually about 1-500 nm. 
[0144]ln order to prevent degradation of an organic layer of an element and an electrode, it 
is preferred to close an element with a sealing plate etc. In order to prevent permeation of 
humidity, an adhesive resin layer is used for a sealing plate, and it pastes up and seals a 
sealing plate. Inactive gas of sealing gas, such as Ar, helium, and N 2> etc. are preferred. As 
for a moisture content of this sealing gas, it is especially more preferably preferred that it is 
1 ppm or less 10 ppm or less 100 ppm or less. Although there is no lower limit in particular 
in this moisture content, it is usually about 0.1 ppm. 

[0145]lt is the same as that of material of a substrate preferably mentioned above as a 
material of a sealing plate. A sealing plate may adjust height using a spacer and may hold it 
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in desired height. As a material of a spacer, resin beads, silica beads, a glass bead, glass 
fiber, etc. are mentioned, and especially a glass bead etc. are preferred. 
[0146]When a crevice is formed in a sealing plate, as a desirable size of a spacer, said 
range may be sufficient, but the range of 2-8 micrometers is especially preferred. 
[0147]the inside -- a drier - it is good to enclose CaH 2 preferably. 

[0148]Stable adhesive strength can be maintained as adhesives, especially if airtightness is 
good, it is not limited, but it is preferred to use cation hardening type ultraviolet curing type 
epoxy resin adhesive. 

[0149]a [inorganic EL element] - a light emitting element structure object -- carrying out -- it 
may be inorganic EL structure. An inorganic EL element usually has the structure which 
has arranged an inorganic luminous layer to inter-electrode [ of a couple ]. An insulating 
layer and a dielectric layer may be arranged between a luminous layer and an electrode as 
occasion demands. 

[0150]As a material used for a luminous layer of inorganic EL (electroluminescence) 
element, As a material which obtains red light, ZnS, Mn/CdSSe, etc. as a material which 
obtains green emission, ZnS:TbOF, ZnS:Tb, etc. can mention SrS.Ce, n (SrS:Ce/ZnS), 
GaCa S Ce, SrGa„S „:Ce, etc. as a material for obtaining blue light. SrS:Ce/ZnS:Mn etc. 

2 4 2 4 

are known as what obtains white light. 

[0151]Usually, an EL material thin film adds a luminescence center to a parent material, a 
luminescence center - the existing transition metal and rare earth - the existing quantity -- 
what is necessary is just to add For example, rare earth, such as Ce and Eu, Cr, Fe, Co, 
nickel, Cu, Bi, Ag, etc. are added in a raw material in a form of metal or a sulfide. Since 
additions differ with a raw material and a thin film formed, they adjust a presentation of a 
raw material so that a thin film may serve as the existing addition. 
[0152]What is necessary is just to use existing methods, such as vacuum deposition, a 
sputtering technique, a CVD method, a sol gel process, and the printing calcinating method, 
as a method of forming an EL material thin film with such materials. 

[0153]Especially as thickness of a luminous layer, although not restricted, if too thick, driver 
voltage will go up, and if too thin, luminous efficiency will fall. Although based also on a 
fluorescent material, specifically, 100-1000 nm is about 150-700 nm especially preferably. 
[0154]ln order to obtain a high-intensity sulfide thin phosphor film, it is preferred to form a 
sulfide fluorescent substance of a presentation which it is going to form at a high 
temperature of not less than 600 **, or to anneal it at a high temperature of not less than 
600 ** if needed. In order to obtain a high-intensity green phosphor especially, a high 
temperature process is effective. 

[0155]Although a substrate in particular of an inorganic EL element is not limited, what can 
bear the above-mentioned heat treatment temperature is preferred. 
[0156]Preferably, especially as a not less than 800 ** substrate, it has insulation, and 
without polluting an electrode layer etc. which are formed on it, not less than 700 ** of heat- 
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resistant temperature thru/or the melting points which can bear the above-mentioned 
temperature will not be limited, especially if predetermined intensity is maintainable. [ not 
less than 600 ** of] Specifically Alumina (aluminum^), forsterite (2 MgO-Si0 2 ), Ceramic 

substrates, such as a steatite (MgO-Si0 2 ), mullite (3aluminum 2 0 3 and 2Si0 2 ), beryllia 

(BeO), alumimium nitride (AIN), silicon nitride (SiN), and carbonization silicon (SiC+BeO), 
can be mentioned. Each of such heat-resistant temperature is not less than 1000 **. An 
alumina substrate is preferred also especially in these, and when thermal conductivity is 
required, beryllia, alumimium nitride, carbonization silicon, etc. are preferred. 
[0157]ln addition, quartz, heat resisting glass, a thermal oxidation silicon wafer, etc. can 
also be used. 

[0158]As for an electrode layer and an electrode layer which is formed in the substrate side 
at least and exposed under an elevated temperature of heat treatment with a luminous 
layer, what has silicon as the main ingredients is preferred. This Si-electrode layer may be 
polycrystalline silicon (p-Si), or may be amorphous (alpha-Si), and may be single crystal 
silicon by necessity. 

[0159]ln addition to silicon of the main ingredients, an electrode layer dopes an impurity in 
order to secure conductivity. As an impurity, the dopant used can secure predetermined 
conductivity and the usual dopant which should just be used for a silicon semiconductor 
can be used for it. B, P, As, Sb, aluminum, etc. are mentioned and, specifically, B, P, As, 
Sb, and aluminum are especially preferred also in these. As concentration of a dopant, 
about 0.001 -5at% is preferred. 

[0160]lnto silicon which is the main ingredients, the above-mentioned impurity is doped, 
conductivity is given, and an electrode layer functions as an electrode. In order to give an 
electric field efficiently to a luminous layer as resistivity with a preferred electrode layer, 1 or 
less ohm-cm is 0.003 - 0.1 ohm-cm especially preferably. As thickness of an electrode 
layer, 50-2000 nm is about 100-1000 nm especially preferably. 

[0161]The gaseous phase depositing method can be used for formation of an electrode 
layer. When using a monocrystal substrate, it can form with a publicly known technique and 
an already formed substrate may be purchased. As a gaseous phase depositing method, 
the physical gaseous phase depositing methods, such as a sputtering technique and 
vacuum deposition, and modified chemical vapor deposition, such as a CVD method, can 
be mentioned. Modified chemical vapor deposition, such as a CVD method, is preferred 
also in these. 

[0162]ln order to form a Si layer with a CVD method, first, as material gas, Silang (SiH 4 ), a 

silicon chloride, etc. are used as a silicon source, and other elements and when you make 
the above-mentioned dopant specifically contain, let the chloride, a hydride, an organic 
matter, etc. be sauces into silicon as occasion demands. 

[0163]As a silicon source, silicon chlorides, such as silicon fluoride, such as SiF 4 , and 
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SiCI Silang, such as SiH 4> Si 2 H 6 , Si 3 H 8 , SiH 3 CI, SiH 2 CI 2> SiHCI 3 , and SiCI 4> can be 
mentioned. 

[0164]As a dopant, especially if B, P, As, Sb, and aluminum element can be added, are not 
limited, but. For example, diboranes, such as phosphoric acid compounds, such as 
phosphoretted hydrogen, such as arsines, such as AsH 3> and PH 3 , and POCI 3> and B 2 H 6> 

aluminum(CH ) , B(CH_) ,, etc. can be mentioned preferably. These reactive gas may be 

3 3 3 3 

used independently, and two or more sorts may be mixed and it may be used. The mixture 
ratio in a case of two or more sorts being mixed and using reactive gas is arbitrary. 
[0165]What is necessary is just to use H 2> helium, Ar, etc. as carrier gas. What is necessary 

is just to be about 500-1000 ** as reaction temperature. 

[0166]As chemical vapor deposition, it is good by plasma CVD, the ordinary pressure CVD, 
etc. besides the usual vacuum CVD method. What is necessary is for resistance of a thin 
film silicon layer, etc. just to adjust the mixture ratio of carrier gas and sauce, a flow, etc. to 
optimal thing. 

[0167JA silicon layer can be formed also by EB vacuum deposition and RF sputtering 
technique as a physical gaseous phase depositing method besides the above-mentioned 
CVD method. 

[0168]Metal electrodes usually used, such as platinum, tantalum, nickel, chromium, and 
titanium, may be used in addition to the above. 

[0169]As for other electrode layers, it is preferred that it is a transparent substrate which 
has translucency in a predetermined luminous wavelength region in order to take out 
luminescent light. In this case, especially a thing for which transparent electrodes, such as 
ZnO and ITO, are used is preferred. Although ITO usually contains ln 2 0 3 and SnO with 

stoichiometric composition, some amounts of O may be deflected after this. 
[0170]A thin film EL element has an insulating layer between the above-mentioned 
electrode layer and a fluorescent thin film (luminous layer). This insulating layer is good to 
make it preferably formed with an oxide of the above-mentioned electrode material 
structure material. What is necessary is just to introduce gas containing oxygen, such as 0 2 
gas, as a method of forming an oxide of electrode configuration material, when forming the 
above-mentioned electrode. Thus, when forming an electrode material, membranes can be 
continuously formed from an electrode only by introducing gas containing oxygen, and a 
manufacturing process can be simplified. 

[0171]A thermal oxidation method used by a semiconductor manufacturing process may be 
used. Which technique of a dry cleaning 0 2 oxidation style, a wet 0 2 oxidation style, and a 
steam oxidation style may be used for a thermal oxidation method. When using a dry 
cleaning 0 2 oxidation style, Pb, HCI, Cl 2> C 2 HCI 3> etc. may be mixed into oxygen as 

occasion demands. 
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[0172]As thickness of an insulating layer using such an electrode configuration material, 20- 
500 nm is about 50-300 nm especially preferably. 

[0173]An insulating layer may differ from an oxide of electrode configuration material. An 
insulating layer by the side of other electrodes (formed up from a luminous layer) by which 
the above-mentioned heat treatment in particular is not carried out is formed separately 
from an electrode formation process. Especially as resistivity of an insulating layer in this 
case, more than 10 8 omega-cm is 10 10 - 10 18 omega-cm grade. It is epsilon= 3 to about 
1000 preferably [ it is preferred that it is a substance which has a comparatively high 
dielectric constant, and ] as the dielectric constant epsilon. 

[0174]As a component in a case of forming an insulating layer separately from an 
electrode, For example, silicon oxide (SiC> 2 ), silicon nitride (SIN), Tantalum oxide (Ta 2 C> 5 ), 

strontium titanate (SrTiOg), Yttrium oxide (Y 2 0 3 ), barium titanate (BaTiCg, Lead titanate 
(PbTiO ), zirconia (Zr OA a silicon oxynitride (SiON), alumina (aluminum 2 0 3 ), lead 
niobate (PbNbO ), etc. can be mentioned. In order to secure a light transmittance state, it is 
good also as a transparent ceramic layer containing Si0 2> BaO, B 2 0 3 , aluminum^, CaO, 
etc. As a method of forming an insulating layer with such materials, it is the same as that of 
the above-mentioned electrode. As thickness of an insulating layer in this case, 50-1000 
nm is about 100-500 nm especially preferably. 

[0175]After forming an insulating layer of electrode configuration material as occasion 
demands, an insulating layer may be doubly formed using material of further others. 

[0176] 

[Example]Next, an example is shown with a comparative example and this invention is 
explained more concretely. 

[0177][Example 1-1] As shown in drawing 1 , the polyether sulphone resin sheet (the 
Sumitomo Bakelite Co., Ltd. make, FS-5300) which has the transparency of not less than 
90% of total light transmittance by 200-micrometer-thick colorlessness, and has Tg:230 ** 
heat resistance was used as the substrate 1. It is a polysilazane partial methyl denaturation 
object about both sides of this substrate 1 . the dibutyl ether (DBE) 20 mass % solution 
(L710 and the TONEN CORP. make.) of [the hydrogen 10at% substitution article in a 
structure] Supplying the air (humidification air) which carried out bubbling in pure water to 
the clean oven kept at 200 **, after carrying out the double-sided coat of the Pd catalyst 
content article, heating it and drying it with a dip coating method. It heated in oven for 2 
hours, steam oxidation was performed, then, heat-treatment was performed at 230 ** 
among atmospheric air for 1 hour, and the flexible transparent substrate which has a silica 
layer which contains a very small methyl group with a precise thickness of about 1 .2 
micrometers to both sides of a substrate was obtained. 

[0178]Next, as a blue transmission layer, a green transmission layer, and a red 
transmission layer on this substrate with the light filter by the Fuji hunt company. As for light 
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with a wavelength of not less than 560 nm and light with a wavelength of 480 nm or less, 
and blue, in green, cut light carried out pattern formation of the filter layer 2 using what is 
light with a wavelength of 580 nm or less, as for light with a wavelength of not less than 490 
nm and red. 

[0179]Next, the coating liquid of the same xylene solution (concentration 20wt% : the 
TONEN CORP. make L710, tens of A Pd catalyst content article) of perhydropolysilazane 
(Mn=1000) as the above, Said light filter on the substrate by which pattern formation was 
carried out by the coating machine for thin layers of photogravure a spin coater, a die 
coater, a flexo coating machine, or a coating machine etc. by the thickness of the last silica 
membrane. It applied in the spin coater, and like the time of the above-mentioned substrate 
after hot air drying, underwater bubbling air was supplied and heated steam oxidation was 
carried out at 200 ** in clean oven for 30 minute - 1 hour so that a thickness of about 0.5 
micrometer might be obtained. Next, 1-hour heating oxidation and drying of 230 ** of this 
substrate were done with the hot plate. Since the Pd catalyst was contained in that case, 
perhydropolysilazane was converted into silica membrane by this heating and steam 
oxidation, it heated at 230 ** continuously as it is, moisture was removed thoroughly, and 
the silica membrane of the 1 .2-micrometer thickness which is the barrier layer 3 which has 
precise silica membrane was formed. 

[0180]Ashing was carried out for 10 minutes by oxygen plasma (a 2-kW output, the 
substrate temperature of 200 **). The surface of the barrier layer which serves as the 
overcoat of a light filter was further defecated by this processing, and formed the flatter and 
perfect a-Si0 2 passivation layer 3 by it. 

[0181]Next, membranes were formed and the ITO transparent electrode (hole injection 
electrode) was patterned so that the pixel (per [ stroke matter ] 100x100 micrometers) of 64 
dots x seven lines might be constituted from 85 nm of thickness. And the substrate with 
which the patterned hole injection electrode was formed was cleaned ultrasonically using 
neutral detergent, acetone, and ethanol, and it pulled up out of boiling ethanol, and dried. 
Then, UV/O washing was performed. 

O 

[0182]Subsequently, the substrate was moved to the membrane formation room, it fixed to 
the substrate holder of a vacuum evaporator, and the inside of a tub was decompressed 
below to 1x10 " 4 Pa. And what doped rubrene for poly (thiophene 2,5-diyl) at a rate of 1 
mass % to TPD as a hole transporting bed and yellow light layer at a thickness of 10 nm 
was formed to 5-nm thickness by vapor codeposition as a hole pouring layer. The 
concentration of rubrene has a preferred 0.1-10 mass % grade, by this concentration, is 
efficient and emits light. What is necessary is just to determine concentration from the color 
balance of the luminescent color, and it is influenced with the light intensity and the 
wavelength spectrum of a blue light layer which form membranes after this. Furthermore, 4' 
bis[ - ] [(1 ,2,2-triphenyl) ethenyl] biphenyl was ****(ed) also as a blue light layer, and Alq3 
was ****(ed) 10 nm as 50 nm and an electron transport layer. 
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[0183]Subsequently, AILi (Li:7at%) was vapor-deposited in thickness of 1 nm, the Al 
electrode layer was formed in thickness of 200 nm, and the organic electroluminescence 
element assembly 4 was formed. What mixed and fixed the drier (CaH 2 ) in silicone rubber 

before closing as an organic electroluminescence display is enclosed (not shown), It closed 
with the film 5 which finally carried out the coat of EVA to the 100-micrometer-thick PCTFE 
film (what does not use UV absorbent for ETFE used in Example 2), and the organic 
electroluminescence display was obtained. This PCTFE film is superior to ETFE in respect 
of water absorption and moisture vapor transmission. 

[0184]lt has the transparency of not less than 90% of total light transmittance by 200- 
micrometer-thick colorlessness as a comparison sample, the polyether-sulfone-resin (PES) 
sheet (the Sumitomo Bakelite Co., Ltd. make.) which has Tg:230 ** heat resistance A light 
filter is directly provided on it by using FS-5300 as a substrate, The organic resin overcoat 
material which includes an acrylic resin, a reactant acrylic monomer, a photosensitizes and 
a polymerization catalyst on it is applied to a thickness of 5 micrometers, The sample 
(sample #A) which carries out UV curing by amount of UV exposure 400 mj/cm , heats and 
heat-hardens at 150 more **, forms the flattening layer by an overcoat layer, and does not 
form a barrier layer was produced. 

[0185]Thus, when impressing direct current voltage to each produced organic 
electroluminescence color display and carrying out a continuation drive by the constant 

current density of 50 mA/cm 2 , comparison sample #A is 50 or less hours to the luminosity 
half line of the invention sample having been 400 hours or more. As for the very small dark 
spot to which it was accepted whether it is very small, with this invention sample, even if 
400 hours or more passed, growth of the dark spot was not accepted. On the other hand, in 
comparison sample #A, many dark spots which grew up into not less than about 100 
micrometers in diameter greatly within [ in 50 hours ] were observed. 
[0186]From this result, equivalent to the display which had established the overcoat layer 
and the barrier layer conventionally or by establishing the barrier layer of this invention 
shows having a life beyond it. Also when a color filter layer and a fluorescence conversion 
filter layer were used together, the result of the abbreviated EQC was obtained. 
[0187]The obtained organic electroluminescence display is lightweight compared with the 
thing using conventional glass substrates and seal glass boards including a comparison 
sample, and damage that a panel broke also to a shock was not produced. Thereby, it 
turned out especially that it is effective as a display for portable devices. 
[0188][Example 1-2] After washing the 7059 glass substrates by Corning, Inc. as a 
substrate, it was immersed in the 0.3% solution of KBM603 by a Shin-etsu silicone 
company, it rinsed, silane coupling processing was performed, and 220 ** and 1-hour 
baking treatment were performed. 

[0189]Subsequently, the Fuji Photo Film Co., Ltd. make and a red tolan sir film were 
laminated in the substrate by a part for 1.4-m/in 130 **, lamination pressure 2MPa, and 
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lamination speed. Then, it exfoliated and the base film of the tolan sir film was masked with 
the mask for red, and one-shot exposure was carried out so that it might become 
predetermined addition light volume (50 - 100 mj/cm 2 ) using an ultrahigh pressure mercury 
lamp. 

[0190]Next, form a red picture element in the process using a predetermined developing 
solution and developing material, and with the above-mentioned ultrahigh pressure mercury 

lamp with the light exposure of 500 mj/cm 2 . From both sides of a glass substrate rear face 
and a pixel forming face, post-exposure was carried out, 220 ** of this glass substrate was 
further baked for 120 minutes, and the light filter of the red picture element was produced. 
[0191]Using the green tolan sir film and the blue tolan sir film, the same work as the above 
was done and red and the green and blue filter for high definition full color were produced. 
A black tolan sir film is made into RAMINE on the above-mentioned R, G, and B light filter 

as occasion demands, Addition light volume is made into 50- 100 mj/cm 2 using an 
ultrahigh pressure mercury lamp (a wavelength cut-off filter is used and it is 365 nm), If it 
exposes from the glass substrate side of the rear face of the above-mentioned R, G, and B 
light filter, it becomes a mask, and rear-face exposure is carried out and the pixel of RGB 
may form a black matrix by the same operation as the above-mentioned filter. 
[0192]Next, it is a polysilazane partial methyl denaturation object on the filter of this 
substrate. Apply [hydrogen substitutional rate 10at% in a structure] of xylene 30 mass % 
solution (Pd catalyst content article) like Example 1 using a spin coater, and steam 
oxidation and baking powder are performed, It has the high light transmittance of 0.4- 
micrometer thickness, and heat resistance, and the silica membrane containing a small 
amount of very flat and precise methyl groups was obtained. 

[0193]Furthermore, it does not have a methyl group on this silica membrane. [-(SiH 2 -NH) 
-] A polysilazane 20wt% xylene solution is applied in a spin coater, steam oxidation and 
baking powder are performed on the same conditions as the above, it has the high light 
transmittance of 0.4-micrometer thickness, and heat resistance, and very flat and precise 
silica membrane was obtained. 

[0194]Next, like Example 1-1, oxygen plasma ashing, the hole pouring layer, and another 
luminous layer and composition layer were laminated by the dry process, and the organic 
EL device was obtained. 

[0195]Here, although the silica membrane obtained from the polysilazane which does not 
contain a methyl group is very precise as amorphous inorganic matter silica membrane and 
it is the best as a steam, oxygen gas, and a barrier film, a crack may be generated when 
thickness amounts to 0.6 micrometer. On the other hand, the partial methylation 
polysilazane denaturation pair is very effective in order to obtain the EL element which a 
crack did not occur [ EL element ] even if thickness exceeded 1 .0 micrometer, but carried 
out flattening of the full color filter surface of a ground, and was excellent. That is, it is 
effective in maintaining smooth nature (it is less than Rmax 20nm by the concavo-convex 
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measurement by AFM). For this reason, it was effective in the "dark spot" of the organic 
electroluminescence display which holds the flat homogeneity at the time of forming a very 
thin organic electroluminescence luminous layer, an ITO transparent electrode thin film, etc. 
which are formed in the upper part by a vacuum process, and originates in local 
unevenness, and "irregular color of screen" prevention. 

[0196]lnorganic amorphous silica membrane is extremely excellent as a gas passivation 
film. 

The elevated-temperature maintenance test of the accelerated-aging deterioration 
evaluation of an organic electroluminescence display also suppressed generating of above- 
mentioned "dark spot", and growth of the very small dark spot, and was effective in the 
phytamin child by generating of "the irregular color of a screen", and a degradation test. 

[0197][Example 1-3] As shown in drawing 2 , the alumina substrate was used as the 
substrate 1 1 . On this substrate 1 1 , Al electrode 1 2 was formed by 200 nm of thickness by 
RF sputtering technique. Next, the target which contains 

Si0 2 :BaO:B 2 0 3 :aluminum 2 0 3 :CaO with the mass ratio 45:30:12:1, respectively is used, On 
supplied power 1.5kw, O z 2%, and 0.4-Pa conditions, membranes were formed to 100 nm 
of thickness, and at 220 it annealed for 4 hours, and crystallized at RF sputtering 
technique, and the lower insulating layer 13 by a glass ceramic film was formed. 
[0198]lt annealed for 10 minutes in 600 ** and the vacuum which were 200 ** in substrate 
temperature and besides formed 600 nm of ZnS.Mn thin phosphor films (luminous layer) 14 
with EB vacuum deposition. Next, substrate temperature shall be 550 ** and ZnS and SrS 
are mixed to 1:3 by a mole ratio, Furthermore, Ce:0.2 mol% addition of Ce 2 S 3 was done to 
SrS and the SrS:Ce thin phosphor film 14 of 600 nm of thickness was formed by RF 
magnetron sputtering method with Ar gas using the target which mixed ZnS 33.3% to this 
parent material presentation. 

[0199]Next, 100 nm of upper part insulating layers 15 by a glass ceramic film were formed 
on the SrS.Ce thin phosphor film 14 like the above. 

[0200]Using the ITO oxide target, with the substrate temperature of 250 **, the ITO 
transparent electrode 16 of 200 nm of thickness was formed in the predetermined pattern, 
and EL element assembly was formed with RF magnetron sputtering method. 
[0201]lt is molecular, the xylene dried enough is used, and it is a precision die coater about 
a 20wt% polysilazane solution. It applied by [HIRANO Theque Sheet company make and a 
CAP coating machine], and all over the vacuum furnace which was prebaked after 
desiccation with the hot plate at 1 00 **, and was maintained at the degree of vacuum of 
0.001 Pa under N, atmosphere, it calcinated for 30 minutes and 900 ** of SiN x insulating 

layers 17 were formed. 

[0202]Subsequently, since the thickness of the above-mentioned SiN x insulating layer .s 
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200 nm and a thin film, it is a polysilazane partial methylation denaturation object. The 
xylene 30 mass % solution (Pd catalyst content article) of [the hydrogen 10at% substitution 
article in a structure] was applied like Example 1 using the die coater, and the silica layer 
17 which carries out bake at 350 ** for 1 hour (only heating has no humidification), and 
contains the very small methyl group of 2.5 micrometers of thickness was formed after 
prebaking. 

[0203]Subsequently, like Example 1-2, the Fuji Photo Film Co., Ltd. make, R, G, and B 
tolan sir film were stuck and exposed on the glass sealing plate (Corning, Inc. make 7059 
substrates) 20, it baked further, and the light filter 19 was produced. 
[0204]The T-die extrusion-molding film (100-micrometer thickness) 18 of low melting point 
thermoplastic fluoro-resin die NION (made by Sumitomo 3 M company) THV-400 The light 
filter 19 of a sealing plate, It inserted between the silica layers 17 containing the methyl 
group of the above-mentioned EL element assembly, and the full color inorganic EL 
element as carried out 1 time processing and shown in drawing 2 150 ** with a vacuum 
laminating machine was obtained. 

[0205]Predetermined luminescence was obtained with sufficient reappearance by pulling 
out an electrode from an Al electrode and an ITO transparent electrode, and impressing a 
1-kHz sine wave AC electric field in [ the acquired structure to ] a vacuum, using a probe 
electrode. 

[0206][Example 2-1] On the 7059 glass substrates by Corning, Inc., as a blue transmission 
layer, a green transmission layer, and a red transmission layer with the light filter by the Fuji 
hunt company. As for light with a wavelength of not less than 490 nm and red, in green, cut 
light carried out pattern formation of light with a wavelength of not less than 560 nm and 
light with a wavelength of 480 nm or less, and the blue using what is light with a wavelength 
of 580 nm or less. 

[0207]Next, the coating liquid of the xylene solution (concentration 20wt% : the TONEN 
CORP. make L1 10, tens of A Pd catalyst content article) of perhydropolysilazane 
(Mn=1 000), By the coating machine for thin layers of photogravure a spin coater, a die 
coater, a flexo coating machine, or a coating machine etc., said light filter applied to a 
thickness of 1 .5 micrometers by wet thickness on the substrate by which pattern formation 
was carried out, and annealed at 180 ** after hot air drying for 30 minutes - 1 hour. Next, 
heated steam oxidation of this substrate was continuously carried out under 90 **80%RH 
atmosphere conditions for 3 hours. Since the Pd catalyst was contained in that case, 
perhydropolysilazane was converted into silica membrane by this heating and steam 
oxidation, it heated at 110 ** continuously as it is, and the silica membrane of the 1.0- 
micrometer thickness which is a barrier layer which removes moisture thoroughly and has 
silica membrane was formed. 

[0208] Ashing was carried out for 10 minutes by oxygen plasma (a 2-kW output, the 
substrate temperature of 200 **). The surface of the barrier layer which serves as the 
overcoat of a light filter was further defecated by this processing, and formed the flatter and 
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perfect a-SiC> 2 passivation layer by it. 

[0209]Next, membranes were formed and the ITO transparent electrode (hole injection 
electrode) was patterned so that the pixel (per [ stroke matter ] 100x100 micrometers) of 64 
dots x seven lines might be constituted from 85 nm of thickness. And the substrate with 
which the patterned hole injection electrode was formed was cleaned ultrasonically using 
neutral detergent, acetone, and ethanol, and it pulled up out of boiling ethanol, and dried. 
Then, UV/O washing was performed. 

[0210]Subsequently, the substrate was moved to the membrane formation room, it fixed to 
the substrate holder of a vacuum evaporator, and the inside of a tub was decompressed 
below to 1x10 ~*Pa. And what doped rubrene for poly (thiophene 2,5-diyl) at 1wt% of a rate 
to TPD as a hole transporting bed and yellow light layer at a thickness of 1 0 nm was formed 
to 5-nm thickness by vapor codeposition as a hole pouring layer. As for the concentration of 
rubrene, about 0.1-10wt% is preferred, and by this concentration, it is efficient and emits 
light. What is necessary is just to determine concentration from the color balance of the 
luminescent color, and it is influenced with the light intensity and the wavelength spectrum 
of a blue light layer which form membranes after this. Furthermore, 4* bis[ - ] [(1,2,2- 
triphenyl) ethenyl] biphenyl was ****(ed) also as a blue light layer, and Alq3 was ****(ed) 10 
nm as 50 nm and an electron transport layer. 

[0211]Subsequently, AILi (Li:7at%) was vapor-deposited in thickness of 1 nm, and the Al 
electrode layer was formed in thickness of 200 nm. Glass closure was carried out at the last 
and the organic electroluminescence display was obtained. 
[0212]The sample (sample #A) which applies an acrylic resin to a thickness of 5 
micrometers, heats and heat-hardens at 150 **, forms an overcoat layer, and does not form 
a barrier layer on a light filter as a comparison sample was produced. 
[0213]Thus, when impressing direct current voltage to each produced organic 
electroluminescence color display and carrying out a continuation drive by the constant 
current density of 50 mA/cm 2 , comparison sample #A is 50 or less hours to the luminosity 
half line of the invention sample having been 500 hours or more. From this result, 
equivalent to the display which had established the overcoat layer and the barrier layer 
conventionally or by establishing the barrier layer of this invention shows having a life 
beyond it. Also when a color filter layer and a fluorescence conversion filter layer were used 
together, the result of the abbreviated EQC was obtained. 

[0214][Example 2-2] Pattern formation of the color filter layer was carried out on the glass 
substrate like Example 2-1. 

[0215]Next, the coating liquid of the xylene solution (concentration 20wt% : made by 
TONEN CORP.) of the organic polysilazane which replaced hydrogen of NH 2 group of 

perhydropolysilazane (#L110) used in Example 2-1 by CH 3 , By the spin coater, said light 

filter applied to a thickness of 1 .5 micrometers by wet thickness on the substrate by which 
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pattern formation was carried out, and annealed at 180 ** after hot air drying for 30 
minutes. 

[0216]Next, a peroxysilazane (D820:TONEN [ CORP. ] make: trimethylamine 5wt% is 
added as molecular weight Mn=700 and a catalyst) like Example 2-1 by a spin coater. It 
applied to a thickness of 1.5 micrometers by wet thickness, and annealed at 180 ** after hot 
air drying for 30 minutes. 

[0217]Subsequently, heated steam oxidation of this substrate was continuously carried out 
under 90 **80%RH atmosphere conditions for 3 hours, and it converted into silica 
membrane, and heated at 110 ** continuously as it is, and the silica membrane of the 0.8- 
micrometer thickness which is the 2nd barrier layer that removes moisture thoroughly and 
has silica membrane was formed. 

[0218]Ashing was carried out for 10 minutes by oxygen plasma (a 2-kW output, the 
substrate temperature of 200 **). The surface of the barrier layer which serves as the 
overcoat of a light filter was further defecated by this processing, and formed the flatter and 
perfect a-SiO passivation layer by it. 

[0219]Since the organicity / inorganic (Si0 2 ) hybrid barrier layer of the methyl group content 

which the passivation film of the acquired two-layer structure becomes from organic 
polysilazane of the 1st layer intervene, The "compatibility" on the surface of a light filter 
patterned from the passivation film of Example 2-1 and "adhesion" acted as Kougami 
further. 

[0220]However, when a passivation film is constituted only from the 1st above-mentioned 
layer, in humidification chemical resistance accelerated aging. The barrier layer was 
invaded by the release material (an organic strong base / NMP solvent use) from which the 
residue of the positive resist used when forming a light filter is removed, and it was checked 
that the 2nd layer that consists of precise Si0 2 is functioning very effectively. 
[0221]Contain the photopolymerization initiator illustrated as an organic-inorganic matter 
hybrid resin layer (1) instead of the 1st barrier layer of this example, and 
Perhydropolysilazane, Also when the transparency hardened material which consists of a 
mixture of UV cross-linking acrylate derivative, and the film similarly illustrated by (2) and 
(3) were used, humidification chemical resistance accelerated aging showed the tendency 
invaded by the heating release material. This showed that the 2nd precise Si0 2 layer of this 

example was indispensable, when using for an EL element, and intercepting the moisture 
to an organic layer or an electrode, 0 2 gas, the other outgas from a light filter, etc. 

[0222]Next, like Example 2-1 , the ITO transparent electrode was patterned and the hole 
pouring layer, the hole transporting bed, electron injection transportation and a luminous 
layer, and the AILi / Al electrode layer were formed. Glass closure was carried out at the 
last and the organic electroluminescence display (sample 2) was obtained. 
[0223]Thus, when impressing direct current voltage to each produced organic 
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electroluminescence color display and carrying out the continuation drive by the constant 

current density of 50 mA/cm 2 , luminosity half line was 500 hours or more. From this result, 
equivalent to the display which had established the overcoat layer and the barrier layer 
conventionally or by establishing the barrier layer of this invention shows having a life 
beyond it. 

[0224][Example 2-3] 200 ** of 7059 glass substrates by Corning, Inc. baked for 2 hours 
were beforehand inserted in the high frequency ion plating system equipped with a mask 
alignment system. Then, after impressing RF power 200W to the coil in ion plating, 
generating argon plasma and ion bombardment's washing a substrate face, substrate 
temperature was lowered even to 50 **. 

[0225]Next, paid the organic color pigment to the graphite cell, the organic color was made 
to sublimate under the vacuum about 1 .33x10 " 6 Pa (10 " 4 Torr), and the color filter film was 
formed. When the organic color which sublimated the inside of plasma passed at this time, 
probably because it collided with plasma gas and the organic color surface was activated, 
when the interaction of a substrate/organic colors worked compared with the vacuum 
evaporation film by simple resistance heating, good films including adhesion with a 
substrate, surface smoothness, etc. were obtained. 

[0226]The organic color of the red R and the blue B which were used, and the green G, The 
following were used as an organic color with which it is satisfied of "rough ****** of the 
surface evenness by the crystal growth after forming membranes to a glass substrate", "the 
color tone performance as a light filter", and "the heat resistance (not less than about 250 
**) to substrate heating" and which is easy to vapor-deposit. Heat resistance is against the 
thermal annealing performed in order to mainly attain crystalline improvement in the ITO 
transparent electrode film formed on a filter layer, and low resistance-ization. 
[0227]R: Diketo pyrrolo pyrrole red G.tetramethoxy vanadyl phthalocyanine B : the filter 
layer of the monochrome roux Cu-phthalocyanine R, G, and B was patterned with nickel 
metal mask, respectively. 

[0228]Thus, the obtained light filter is a 0.3-0.7-micrometer thin film, its thickness change is 
also flat few, and sufficient chromaticity was shown, and the outstanding light filter which 
has high light transmittance was obtained. 

[0229]Next, the coating liquid of the xylene solution (TONEN CORP. make L110) of 
perhydropolysilazane is diluted with dibutyl ether like Example 2-1 , Overcoat was carried 
out with HIRANO Techno seed make and a thin film coating device (CAP coating machine), 
it humidified and heated on the same conditions as Example 2-1 , and the a-Si0 2 layer of 

1 .5-micrometer thickness was formed on the filter layer. 

[0230]Ashing was carried out by oxygen plasma like Example 2-1 , and the SiO two-layer 
surface was made into the more perfect a-Si02 passivation layer. Thickness change was 
also as flat as less than [ Ra30nm ]. 

[0231]Next, like Example 2-1, the ITO transparent electrode was patterned and a hole 
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pouring layer, a hole transporting bed and a luminous layer, a luminous layer, electron 
injection transportation, and AILi / Al electrode layer were formed. Glass closure was 
carried out at the last and the organic electroluminescence display (sample 3) was 
obtained. 

[0232]Thus, when impressing direct current voltage to each produced organic 
electroluminescence color display and carrying out the continuation drive by the constant 

current density of 50 mA/cm 2 , luminosity half line was 500 hours or more. From this result, 
equivalent to the display which had established the overcoat layer and the barrier layer 
conventionally or by establishing the barrier layer of this invention shows having a life 
beyond it. Also when a color filter layer and a fluorescence conversion filter layer were used 
together, the result of the abbreviated EQC was obtained. 

[0233][Example 2-4] The polyarylate resin casting film (the Unitika, Ltd. make, MF-2000) 
which replaces with the glass substrate used in Example 2-1 , has the transparency of not 
less than 90% of total light transmittance by colorlessness, and has Tg:288 ** heat 
resistance was used. 

[0234]200 ** and baking powder of 1 hour were performed, outgas ingredients, such as a 
low molecular weight constituent in a film and moisture, were removed, and pattern 
formation of the color filter layer was carried out like Example 1 . 

[0235]Next, 2.5 micrometers of zirconia chemical modification poly silsesquioxane polymer 
(made in Catalyst Chemical Industry, ZRS™) which has the following structure was applied 
to the 1st layer as an overcoat layer of a color filter layer, and 240 ** heat-hardened for 30 

minutes. 
[0236] 
[Formula 6] 




[0237]Subsequently, dilute the coating liquid of the xylene solution (TONEN CORP. make 
L1 10) of perhydropolysilazane with dibutyl ether like Example 2-1 as the 2nd layer, and by 
a spin coater. It applied to a thickness of 1.5 micrometers by wet thickness on the 1st layer, 
and annealed for 30 minutes at 180 ** after hot air drying. Next, heated steam oxidation of 
this substrate was continuously carried out under 90 **80%RH atmosphere conditions for 3 
hours. 

[0238]Next, like Example 2-1, the ITO transparent electrode was patterned and a hole 
pouring layer, a hole transporting bed and a luminous layer, a luminous layer, electron 
injection transportation, and AILi / Al electrode layer were formed. Glass closure was 
carried out at the last and the organic electroluminescence display (sample 4) was 
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obtained. 

[0239]Thus, when impressing direct current voltage to each produced organic 
electroluminescence color display and carrying out the continuation drive by the constant 

current density of 50 mA/cm 2 , luminosity half line was 500 hours or more. From this result, 
equivalent to the display which had established the overcoat layer and the barrier layer 
conventionally or by establishing the barrier layer of this invention shows having a life 
beyond it. 

[0240]There are also no worries about a brittle fracture like [ since a substrate is a plastic, 
this sample is lightweight and ] glass, and the organic electroluminescence display of film 
state which has a certain amount of flexibility was obtained. 

[0241][Example 3-1]. As shown in drawing 3 , provided the ITO transparent electrode thin 
film in the one side further across the polycarbonate resin base as the substrate 31 by the 
double-sided gas barrier layer. Teijin Optical conductive film Cleaning by scrubbing of 
EKURIA HT-60 (optical-isotropy polycarbonate film) was carried out using neutral 
detergent. Stoving was fully carried out after that and this ITO film was used as the hole 
injection electrode layer 32. The surface resistance of this ITO film was 60ohm/**. 
[0242]After UV/O- -washing the surface of a substrate in which the ITO electrode layer 32 

grade was formed, resist was applied and it patterned after the stripe of a 1-mm pitch by 
the photolitho method. 

[0243]Subsequently, the hole transporting bed 33 was formed. In the 1.5 mass % 
dissolution, a hole transporting bed poly (3,4-ethylene dioxythiophene) (poly(3, 4-ethylene 
dioxithiophene)/polystylene sulphonate) PEDOT/PSS to a toluene solvent what was carried 
out, It formed in 40-nm thickness in the spin coat. 

[0244]Next, as the luminous layer 34, they are 1 0-polyphenylene vinylene (PPV) 
Cambridge with a polymer concentration of 1 g [ perg / 25 / methanol ]. Display The 
precursor methanol solution made from the technology LDT (coating solution), The spin 
coat was uniformly carried out on the substrate with which above PEDOT was formed. 
[0245]As an electron injection transporting bed, the substrate was moved to the vacuum 
evaporator, LiF was formed to 6-nm thickness and 6 nm of metal Ca was formed 
continuously. Then, aluminum was vapor-deposited in thickness of 200 nm, and it was 
considered as the cathode 36. 

[0246]NV30% of xylene dissolution polysilazane solution L110 (made by TONEN CORP.) 
containing a Pd catalyst, They are a product made from EV Groop US Inc, or the Nordson 
make to this above-mentioned module which soldered the lead to the Al electrode and the 
ITO electrode. By the precision spray coat, it applied to 1 .2-micrometer thickness by the 
three-dimensional spray coat, and bake was dried and carried out promptly. Thereby, said 
precursor polymer was changed into the EL luminescence characteristic PPV film (200-300 
nm in thickness). 

[0247]Thus, the flexible organic EL device closed by SiO x N y (70% of O / (O+N) atomic ratio) 
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1 micrometer thickness was obtained with polysilazane dip coating. 
[0248]When the electric field was impressed to the sample of the obtained organic EL 
device in the air, diode characteristics were shown and luminescence which current 
increased with the increase in voltage and carried out the ITO side clearly in the usual 
interior of a room when bias of a plus side and the LiF/Ca/AI electrode side was carried out 
to minus was observed. Luminescence from other than leakage current and the selected 
electrode line was not seen. Even after doing an acceleration degradation test in 80 ** 
atmosphere for 100 hours, degradation of luminosity was not accepted and generating of 
the dark spot was not able to check this element, either. 

[0249][Example 3-2] As shown in drawing 4 , the amorphous silicon layer was formed with 
the CVD method on the Corning 1737 heat-resistant alkali-free-glass board 41. Solid phase 
growth of this amorphous silicon layer was carried out by heat and laser annealing, it was 
considered as the active layer (polysilicon layer), and the Si0 2 layer which serves as gate 

oxide on it further was formed, for example with plasma CVD method. On this Si0 2 layer, 

the Mo-Si layer used as a gate electrode was carried out by the sputtering technique. And 

the Si0 2 layer formed by this Mo-Si 2 layer and above was patterned, for example by dry 

etching, and the gate electrode and the Guesde oxide film were obtained. 
[0250]Subsequently, impurity:P of N type was doped by the ion doping method into the 
portion which should serve as a source drain area of a silicon active layer by using this gate 
electrode as a mask. 

[0251]Next, this was heated at about 550 ** in a nitrogen atmosphere for 10 hours, and the 
dopant was activated. It hydrogenated by having heat-treated at about 400 ** in a hydrogen 
atmosphere for 30 minutes, and the defective level density of the semiconductor was 
decreased. 

[0252]And the 1st Si0 2 layer that becomes this whole substrate with an insulating layer was 
fabricated about 8000A in thickness. The 1st Si0 2 film 43 used as this insulating layer was 
etched, and the hole for contact was formed. Subsequently, aluminum was vapor-deposited 
as a drain and a source wiring electrode, and TFT array 42 was formed. 
[0253]Next, IT044 used as a hole injection electrode was formed to the formation area of 
the organic EL device, and it connected with the wiring electrode. After patterning IT044, 
like the above, the 2nd Si0 2 layer 45 was formed in 100-nm thickness, and was patterned 

so that it might cover except a luminous region. 

[0254]On this 2nd Si0 2 layer 45, polyimide was formed in a thickness of about 1-2 
micrometers, was patterned as an element isolation structure object, and it was considered 
as the septum 46 for separation. 

[0255]Subsequently, the hole transporting bed 47 was formed. The hole transporting bed 
47 formed in the toluene solvent at 40-nm thickness what did the 1 .5 mass % dissolution of 
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PEDOT/PSS in the spin coat. 

[0256]Three kinds of Polyful Oren luminous layers 48 corresponding to each luminescent 
color of RGB which performed vacuum drying for the substrate with which PEDOT/PSS 
was applied at 80 ** for 1 hour, and used xylene as the solvent after that were applied, 
respectively. The thickness at this time was 700 nm. Vacuum drying was performed at 80 ** 
for 10 minutes. 

[0257]Subsequently, LiF was formed to 5-nm thickness as the inorganic electronic injection 
layer 49, and aluminum was continuously vapor-deposited in thickness of 200 nm, it was 
considered [ the substrate was moved to the vacuum evaporator, and ] as the cathode 50, 
and the protective film 51 was formed on the electron injection electrode like Example 3-1 . 
Glass closure was carried out at the last and the organic EL device was obtained. 
[0258]When the electric field was impressed to the sample of the obtained organic EL 
device in the air, each pixel showed diode characteristics and luminescence which current 
increased with the increase in voltage and carried out the ITO side clearly from each pixel 
in the usual interior of a room when bias of a plus side and the LiF/AI electrode side was 
carried out to minus was observed. Luminescence from other than leakage current and the 
selected electrode line was not seen. 
[0259] 

[Effect of the lnvention]according to this invention as mentioned above - translucency, heat 
resistance, and passivation nature (gas barrier nature.) Oligomer regurgitation tightness, 
outgas reduction, water absorption-proof (**) nature, chemicals degradation stability, It 
excels in size shape stability, surface acid resistibility, electric insulation, ultraviolet 
radiation-proof degradation nature, and by extension, weatherability, The membrane 
formation under ordinary pressure is possible, and it is providing the light emitting device 
which has the substrate excellent in productivity, such as being, and a protect member, and 
is reliable by extension, manufacture is easy, and, moreover, the light emitting device of low 
cost can be provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is a section outline lineblock diagram showing the basic constitution of the 

organic EL device which is a light emitting device of this invention. 

[Drawing 2] lt is a section outline lineblock diagram showing the basic constitution of the 

inorganic EL element which is a light emitting device of this invention. 

[Drawing 3] lt is a section outline lineblock diagram showing the basic constitution of the 

organic EL device which is a light emitting device of this invention produced in Example 3- 

1. 

[Drawing 4] lt is a section outline lineblock diagram showing the basic constitution of the 
organic EL device which is a light emitting device of this invention produced in Example 3 

2. 

[Description of Notations] 

1 Substrate 

2 Light filter 

3 Silica membrane 

4 light emitting element structure object (organic electroluminescence structure) 

5 Sealing plate 

11 Substrate 

1 2 Lower electrode (Al electrode) 

13 Lower insulating layer 

14 Luminous layer (two-layer structure) 

15 Upper part insulating layer 

1 6 Upper electrode (transparent electrode) 

17 barrier layer (a polysilazane layer, two-layer structure) 

1 9 Light filter 

20 Sealing plate 
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(4) HitiE&WJlUlT FT^MStLTfcy, ckdt 
FTJzfC»*B**-r*±E (3) (D%t}tmi-o 

(5) *ft< £ t»sa>WBii=«rB % > , J*BH3«fctf/ 
Sfci*-> g*^K£*rf&±K (i) ~ (4) a>ivr*x 

(6) s>ris->g*Mfc*i//*fc(i*>g*SEf±. Jin 40 
»js«ki;/*fctt»ifflTt?»^baa*tLTL^±E 

CD - (5) atvfhfraftftX?. 

(7) MEtfU i>^1f>fc<£tf/£fcfi^0>^141fc 
fi. TE«3Ba-C***t*aHft*tt**"*"*±E (1) 
- (6) (Dl^i**lfr(D§£ytm : ¥-o 

[0 0 12] 
Ub2] 



R 

{-Si N-Vr 



I 



[0 0 13] CR 1 . R 2 fc£tfR 3 f£. T^MrJUS^ 
S^To (IL. R 1 . R 2 fc£tfR 3 t t>l^*l 

( s ) WE7;u*;u*<DSfi£*»A* 6 JUT-t?fe*-tE 

(7) toftftm^o 

(9) fflE^g*Hfe«fctf/*fcttvg*SHI4. a 
^ i$J^1 1 O O - 5 0 O O 00)^ e U V7f >fc J:^/ 

(7) (8) U>%%m=F. 

(1 0) ELt^feUE (1) ~ O) a>i^-TH 

[0014] (Dw^^a^-cMiL-Cctyss 

[00 15] (2) (3)|C«fc*£*^ — :7>fjU£ — £S 
0JTa5^Or B 1(CS i Ox NyM£J£££t"£-£-e. ±J ^ 

[0 0 16] (4) (5) IC^^^^ffi^t)^^^^ 
£PASSI VAT I0NK75 W £ 7L&Z.t £ & . 
[0 0 1 7] (6) |::«fc-g>£ffl*PASSIVATIONIB-e*. 

[ooi8] (7) (8) (9) fZcfca^KajgyRttA* 

[r]±L. 0. 5 5^P>tr{77'V^^A^fct0)^ 
1. O = ^ D>T*£^^-v^7b<A^fr^cfc5!^&£o £ 

[O O 1 9] 

mw<Dmm<DMMi jut. *«M*»fflicuiwr*o 

[0 0 2 0] ^SB^O)***^!*. S# 1 1 — 
lb. o*y*3SaMft-r*Av -t*itf«iJI^. fcfciMi 

[0021] 0fl*JigtB&»#±f=. ±f40>«fc5*:->U* 
M^^ltfcii^. ±E^Hia>tiOBi^14^$tl$Lfc^* 

cs) tt. ^^ibtt. ^j£^ss^14. mmrt-mftg 

1b14. »b(=ld:«BiJStt(BXtt*. ^<<7)4#140)fa]±* 
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ttta»T-fe^ 0 10 
[0 0 2 2] st-. s*r^s«±iz^*+Lfc^m. 

[0 0 2 3] ^tz. CCDi:5^i>U^Mf±. ^L-t KP 

*.*5f* — »tWt*4U. 30 
[0 0 2 4] fEfc. pI«tt36<*S^S***l<ttxffl^-e 

flit5Ci:l:J:y, N a + ^^">0iS£il^lS^ 1 00 
°c<D3fcki::2 4ftM«SaaLTt»aiN a + fi#U-> . 
^1f:><fcyft**>'J*=i — M=«fcy 1 . 6wt% 1UT<7>SS 
-yjVJlVJi^Z.&kte&o Z(Dtz6b. =y s\(T>fc^ 

X Mb£H*Cfc*Wffi£tt5o O. 7mmJlGD 

V— $T^-f A^T^XIC Tff y ->^+F># L 1 1 OCD2 O 
%SSSOx->hti. 5 //m »lcxtr>3— h L. ft 

fliLfca. N2 #iiT, 5oo°c. immimmmm& 40 

fco -<7)i§^. »6*tfc/<"J-V— HI*, s i 02 M£y 
/^'J+ttOfltffts i OxNy fbLfcK* «fcUBL<tt 

5 i Ox £S i Ny a>s^«3t ffifgito/ (O 

+ N) 3b<fccfc*5 0-8 0%) CDMA<— ^fZfg^^H 
[0 0 2 5] ;*«ffllcm**>^»tt£**4*tt£ LT 

6 5°CJUJi33cfctf/*fcfiiBSftiaff 7 o°ciaJitf3l* 50 



It. B8fttt£*r*«fltS(D*^#*Li\> 
[0026] jfclfcUL RMtt*tMM0)>tta 

Tfi. *'JXf U>f U7^l/-h7-fM (Tg69 

°c) . /K'J^^U is-}~z?$ is — K r®tS^37 -< jisJx (Tgi 

1 3°C) ; H^^btUbX^UVMBB [PCT FE : * 
t7P>CTFE (2V *>XSSttffl) ] (B»iSKl 

5 o°o % Ttfy t*- y -x>^;u^-^-r K[pvdf:t 

5 o°c : t g 5 o°c) . tK'J tf— ;u3>ju;*-^-< K (P V 

F:f K7-PVF7-fU (T^^ttS) 3 (H» 

oo°o i©*t#'J7-*, ra^^bx^uv 

:7JU3j"P e_ JUX— ^fJU^m^f* [PFA : *3j- 
?P>: PFA^JUA <$r>f*>X5M±») (BSfc^ 

j|2 6 0 o c) . w^yib^fis^— s\yyit?n t"u> 

^M-o^ [FEP : K37D>7-f JUAFEP^>f^ 

] (Mg2oo°c) . ea^uHbx^L/ 
-<;UA (fa*>ttS) (Bft;£Ki 5 0°0 . afl 

EX7>r^ (^ffi^ttS! : Tg8 3°C) ] *®=l— # 

a3|<z> 2 «(7>^ x y — ju t (D*a^Slfi7K 'J xx-x;u 

[PAR:^f<>? («SHb5*aK) xiUj<^ 
<7. B8&2SS2 9 0°C : T g 2 1 5°C) . [StSP A 
R" MFv'J — X" (zL-^7J*±g) , MF-200 
0. T g 2 8 8 °C3 *0#'J7U U— h^f JUA ; 7t> 'J 
X;U7fc> [PSF iX?^^ hFS-1 200 ({i^^ 
~<7=y-C httSl) ] (T g 1 9 0°C) . ^'Jl-fiU 
;U*> (PES : Xo-f hFS-5300 (tt^^<— 
2^>T h) 3 (T g 2 2 3°C) »0^t»>#'j7-7 
^;UA ; tK'J Jj— #*— [PC : /O^-f K 

«SA<bffia«) 3 (T g 1 5 0°C) . [ I TOM. /< 

»M*tltWtPC7-r;i,A (*Att 

S) HT-6 0. Tg205°C) ; 'J * << 

>J(k®m [apo (HJMb^g) . v^n^-u^-<>gf 

fig ; W/7 : B*4?*-> (1*) (Tg: 105—16 
3°C) ] . ^T>^i>3^-JUy )U7^)U^>Jkmn CAR 
TON (0*§SEaA) ] (Bf»;SS 1 6 4°C : T g 1 
7 1°C) . Tjf'J -><7 P^^r-tz> (PCHE : JfilblSa 
S) T g 2 1 8°C ; 7K'J> 'J U— htHfll ( P MM 
A) (=IU-3>SM£^a : T g 8 0~ 1 1 4 
°C) ; tl/7-f>-7^ S K#tm-&<* C T 1—1 6 0 
(IV-ttI) 3 (Tg 1 5 0°CJa±) . 5 K 

(T^5*R : Jfiibflt) (BS»Sa 2 0 O "C) . 

#'j-f5K (B»sfi2 oo°cja±) , 7tfyx^u> 

(Tg9 0°C) . tK U ttlk tf — ^ (Tg7 0-8 0 
°C) . -tz^P— X h'JT-bf-h (Tg 1 0 7°C) m& 

[00 2 7] Z(7)cfca^^^^t>. aW-fflaiCJ6C 
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lz»8ltt* Btfcte. ^;££Stea<&#ft;Ky 

(PES) «B« »»tt#'J h»ffi % 
l^a^'J^U^^ >S»B§ WJ *>^P^*-fe> (P 
CHE) 3 . ^#JKtKU i^fJUW (A^lHtKUT 
'J I/- HSfll) L<. -*ibm< — 

<oai*«fiil4tr£A,<DC£. ELMIIi7^hfxS 

^ssiit' * titc > 'J * te £ / * fc 14 v y * * 10 
v >k— > 3 >|£'>ft <<tt7-f ;uAn-®a® izRit 
*::££a>ffl-&-i±l47lcfl\ TK^m. 02 m<DiSx/< l JT 

«*/ < ^ ^ mmm^&&&(D&.*fr * t *r air* fe . 

[0 0 2 8] #yfc — h?-f ;ua£#x/< 

•J7- ttiHjS««it®-e-tTM®=i— hU £ t>!:: J £<D>^- 
®[z i TO^KK£i£i*fcLCDfiHg^:7<;uA (*A 

(Jfc) I:I^'J7, HT-6 0) ^l4^a>S*Stt 

[0 0 2 9] fflffi*#(D*^XK»jSTgf4 6 5°CJU 20 
±. **£L<f4 7 OtJSLh. <fcy#*L<f4l 8 0°C£L 

T:f4ftl^<. M3 5 0°c, 4#lz3 0 0°c. ^bl:(i2 

f48 0°ClU-t. *?^L<f4l 6 0°Cia_t. ^(C2 0 0 0 C 

JU-t Jb<*f £ L < . *0>±IBf4KlM$£'»SL<* 
frj^£ttf>-ei4ftl^ 1A2 5 o°cHjgT*fc£o Lfr 
L. Sl^0)/^y<r— S?filfim (fllx.!*^ 5*— h?>r 

fe^o tit J? £(4. Ift-ffl*^ S3fc£;rL&3£ 30 

JS. ttlfltt»lCcfcyMft*>&*vBA« % fil*Mt£L 

TjBl>££^(4. il^5-1 50^im , *?£L<I4 3 5 
~135p 0ffiST*fel)o «tffi£*tl*— «l::f4»< ft 

OOO/im aftl=l*<ft&&« -ISl:7U+$/?JHt, 

1 3001) (4 5 O //m J¥-CpI«3fe^5^^A<. I$l£9 0 

[0030] ftfc\ 3S*tt£*rr*£ii. pIS^M^ 

147 0%. <fey»*L<f*8 0%J2LL*2iia-r*C£* 

[003 1] *£tflig*fl4. ^Ott^IEftg^-TMOR 
ft (Molecular Orientation Ratio) rf>< % £f £ L < (4 
1. 0-3. O. J=y»*L<te1. 0-2. O. 
1. 0—1. 8ri<#£Ll*o MOR^HJjIH®@P^"C?fe^ 

^*>^*<DSEraA<d>ft<ft£« ^a&TOftH 50 



J^tMORfflt 0fl*_f4=l "X^^ 1 9 9 8. 3 

p°pS^Sj *«3S^. Seikei-Kakou Vol.7 No. 11 1995 
r-ttftSlztf^tt^iBlSl^HlJ @Si«# - WHIMS • 

MO Rffitf:*#lMS 1. Otf^># 

[0 0 3 2] »^ffi|S|gf±. (DjUfli^JUATifco 
tt, ^©SPiilCcfcy MORfitA<Sft*Ci:3Ei<fc-So 

I— (MUSI:: J: y §g5££:h£ 7 >r ;UA(CfelvT(i. # 

ffiffl-r*«flg^-f JUAa>#ffi<aizo^T#^lEiS]K 
±faiB^S]Jg|^^ftorL^^c: < ^^5tl2Lt-Jl 

[0033] MOR&m%.-?Z>\^&. tMK.fi. K**£la] 

«4-&a*<6aa-7-f ^paa*taiffi-r«c^r=«fcy 

^l3{B^**LSta>-ef*ftL^ 0iJ^l44GHz, 12GHz 
it'fc^. za>«fcdftH3S*J£fflLfca(S«i: Lt, 
«^LIi. ^3E^g$ft (») ttM^5>^PEfS)ItMO A- 5 
OOIA. 5012A. MOA-300 1 A-3012 
A^*<fc£ 0 ^fc. C0)<tefCX^[H3»T. fett. 

^ C <h ^> T* ^ ^ 0 

[0 0 3 4] *mx<D&tt. »*L<«4»K»*t±rca 

->'J^M0)Jl^f4O. 0 

»^L<. £f>C:f£0. 1 ~1 O/im gj£t*fc-5Ci:A< 
$f£Ll^o C©J:5ftIB»t-r*w^t?«aKi: LtO 
«ffi36<+»tfty. A^opI«tt*B-r*«fc : 5ftffl»i?li 

y»<fty-r^*t. ui, *9— ^-riu**— /n-- 
/^y^-i/ a >it Lt©ai6$*fc L»r, fe*y 

B< ft*4:pf«ttSI"i-«ffln?tt**LA<B»S*i^'r 

<ft^)o 

[0035] ftfc\ ft«WftS^x-e*>y*i*»4 

^U-^U^Ii. TfEfz^-T J: -5 lcBS^±ft v U *g^b 

Iff-ett^^^/^*^!:*. l^l. *y s^-y^ifc* 

t// * 14 O as * ffl fc v u * T* f4»» 
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o>&fci&m<Dtz#>. y'j*g<keiiiiJiDS4i:, &m [003 6] 

OR OR 

I I 

OR— Si^ 



OR 



/ 
O 
\ 

Si 



V 




ROH 



-H 2 0 



>50<flc 

v" ]) jj (-SiOz) 



OR 



o 



Si 



Si 



OH 



Si. 



[OO 3 7] ^BJlzffitN^^L^TK'J^^ifXi. TIE 

ic^-r^afc^-s^^^itoTKu v— -cfcy % s 

i — NU S i-H, N — H b^^S i 02. S i 3N 

4 % 33cfctffl5#a>*raH**s i OxNy ma>^ 

SC^F^^S: (Mn) t^6 0 0~2 0 0 0gg 

fey. ^ii^yi^^o 

[O O 3 8] 

#JV7f (-S1H2NH-) & 



30 



[00 40] m&^t LTits tfu ^-y^fcssiz 

fit. *sa6a^b7k«*a>K-(b7k*»«l. '\pf >-fbjJMb 



H 



A A i_N v". 

Si H w 

IN I S 

H N— Si 
I I 
H H 



N 



H 

sr 

I 

H 



H 
I 

Si 
H 

sir" 

I H 

\ 



N. 



•si: H 

H 



+0 2 » H2O 



PHPS 




RT— 450^ 
*s V * (-Si02) 



[0039] zH^it. *«*afc»»L/=}6»«8i-e so 



<omti^m. mttTis^. ^pp^a, vBi&itm 

•J^aai^x f h7^PPx^j>fO/\Pf>{bi 
IbTkift. ifjn-f;k >< v^p fjux— ^ju. 

^;Uv^4-9->. f h7tKP77>, f h7t Kp t° 

[004 1] CtLbOgSl^t^)^, TKUv^lf 

[OO 4 2] #US/^if>##^}fc*a>;KO i>^if> 
^-<^lcJ:oTt^^^A<. o. 2-3 5wt% ffJgTrfe 

o 

[0 0 4 3] *«/R'J*> : 7-tf>l*. ^tf>s i tSB^tS 

Tt<fci>o t;Mp;u». t^ia)^^^ 
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[0044] C(D7;U*;U*f=«fc*«»¥l** ^°'Jv7 
[O O 4 5] 

Hb5] 




[0 0 4 6] [Ri . R2 fc^l/R 3 li. 7JMrJU^£ 20 
g-To (IU R 1 , R2 R 3 <D'>££< <t*,l^*L 

**LT^-&Ci:^»*L< . 4*1x1 o%eiT. *t>fxli 
o . 5~10 * LL^o 

[0047] ca>7;u*;u*£*^4R«{*f±. tK'Jv 

uvwttt7^ yjWMM***— /<— =3— KLfc«itco 
;u$ — lz % *>y v3>@S16it 

ft< i:tS2<DKff^HlfA>-t*iJaT"Cfe4. 

[0048] *fc. mi^^^^LT-tfH^P-tzX^m 40 
S<b*r^c<tr% *9*yttO)rRl-h»i: LT«f 

^T;u*y^^x^^L^<-ctPpiMfi 

50 



[00 4 9] *fc % !&SI=J£i:-C3tM*BBt&Sfl*^*L 

TUvCt,«fcl\, £ - £ 1= * L J . *# 

*t, J:yaffi<j:->y*HA<»t>4xS<fty. Si:l2i 

7o- (si02) t»«#y^— ©tt^bss&ft-r 

o 

[0 0 5 0] Jta^BBJ&SIt LTIi. ^»-H»0)t,(D 

5yK>y7xy>S, * is it JiM. * 
> % /-f >x— TJlsflL / <>yjuv^^^^-^ ^ 

ft if) . «-f*^3R***H>&» (fc**.tf* xjuy* 
Kg, S>igft<t*) . 7vm70t+ 

fx, Tv;u*X^-f>^-+->KS*M^BB*&»Ja>ffiffl3!i< 

•5) o 

[005 1 ] 4-7iy+yy^PP7-feh7iy> % 

4-t-^-v^PP7-tzh7iyX 4 - t -3? 
fJl/-h'J^PP7t^iyx Vih^v7izh7 

n/\>— 1 1- (4-^v^Pt°;i/7x-^) 

-2-tKP^rV-2-yf^P/0-1-tX 1 

- (4- Kf'>JU7i= ju) — 2-y ^;u^p/^>- 1 
4- (2- t + -^x-;U 

(2-tKP+y-2-^Pt^) >rhy, 1-tKP 
^yy^p^y;i,7x-;^h> x 2-^^;u-1 — 

{4- 37x-;u} -2-^;U7nyy^a 

[0052] -<>ix;u % ><>y-f>. ^>y-r>^^;u 
^pt>x-t;k -ovvwv^i/x-fjk ^ 

y/7iyx tKp+v^y;7i;x r^u;Mb 

^V^i^X 3, 3' -yyf;i/-4-> h^i>^ 
>77xy 3. 3' , 4. 4' h^^A (t- 
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o-7it>Ki/^yx *>3?7—^> , >. ^> 

VX^PX 2-lf;i,7>h7+>' X 4' , 4" - 

[0053] 4— "Ovf-Ob— 4" -^^;ui>^x-;u 

*-*>h>. <fv^Pt°;^tW>h>, 2, 4-v 
^aam^>h>, 2. 4-i;n:^;u^^^+j-> h 10 

2, 4-v-r v^p t?)\,T-t*-y-> h>o 2. 4, 

h\ ^>*y-r;uv^^ ;u7nx3?>r >^-^r-> k. 2, 6 

ex (2. 6-i?> h^v^>v>r;u) -2. 4, 4- 
[00 5 4] *m^BH*&»]f±. «a<D7K'j *>^tr>a>-> 

BttttSBtt5. ^ot, B*Jfc"K 0. 01-5I1 

%8I, *r&* 0, J y7f>tl±UV®W^ 1 0 0 20 

sss&i::** LT20 sa%iaT^^ ltl^-s ^ <t 

[o 0 5 5] &tz. f^»cJ:ySJ£*ffiit4l±4f=tott 
tf>*«ft4*3*«Btf»*L<, fc<t*l£. 

&tt«*Btttt (*#S8^7- 1 9 6 9 8 6-5H*«) % fc 
«fcO^*Lfc>0):fr;U#>»Bf* tf$BB¥5-9 3 2 7 5* 

^aLtfc<a)-eii/d:<, ^9-31333^^ 30 

[OO 5 6] tK'J y7if>li, iKr&a>£*sy* -tr^S* 
'J v—T?fcy. C;K£J3l^>y AR(M 

-r*izi±. *ssst4 5 o°cia-t£^r*^ *y-> 
ft. fecfctf/*fcr4ffia«HaTip»Kft*ffl^-&^-y: 

^x^ ;uA^a>iBS»tta)«L^ffii^ tfiRHt?# 

m^ft. *fci*in», *^a»ftfc«fc^m»ffiaT*n 

tlth'jy ^JU7 3= >0> 5 wtS 7K^<7)^m (SMS) 
IZ5K>J*>^**f>Bflw8 (/KU->^1f>(7)Mn 100-5 
OOOO) £ 2 5 0 C-(:2#^;f§tgfli*£. 9 5°C8 0%R 
H SBftTI:: 5 1*&&-fZ> ZL t fZ cfc y V U * IHz =7 5 *V 50 



JUA3?^»ttBfli«ftlzJ:a-te^ 5 -y*->'J*Ji»*3&< 

[O O 5 7] m*-l£Mn 1 00-5000 OCD/tf 

•J S/^-tfVtT^^JUT-b h-i" hfi<* (N i , P t . P 

;u/tK'J v^ifvJS^JtA^i . oxio-fi — 2 o>¥sM 

«*OMn A<£)2 O 0-5 0 75<7)JifEii{*ttta7pJi>^ 

1f>3t(*£5 o~3 5 o^HKBttdM" 5 o. 

5 //m JiLTCD^Jl (Ag, A u . Pd, N i f ) £M n 
1 OO — 5000 OfDtfU XzftliU 1 50~3 

7 o°c-cfisj»fit-r-5c:tfz < t y. vy±i-tz^ ^ 
t*2 5 o o c]^±x*m^^>t. — »a.ifr 4 mit&titz 

ft^»lfiffl*A^li**"r4x*35<S i OxNjf^ S i 
NyBlZi&lMR (S i OxNy : O/ (O + N) 5 O 

~8o%) (^InftL. |RISa)XL^j|-e4i/<^i^^<— *>a 

CO O 5 8] *fc. ^S^l O— 1 9 4 8 7 3-§-4*$glZ 

E«44xTl>*Bft<r>rftB*Jf!l**-£ tt^l,o f 
tet>*>* 7>^-7^tK7v>^l\ /K'J->^if> 
£fl#7KSt$§^ Lf:Mn = 500~10, OOO <D&ff tK 
U >0>2 Owt%^->U>;g;&£X tf>=J — £ — T? 

O. 3 am mizm^L. fry V^\s— h (10 0°0 T* 
Kffl*Dj»lP*"eo. O O 1 PaO)S^T, 6 00 
"Of 3 0 5r^"-^>v , t^ ^ i: Ccfc y , HJ?0. 1 um 

o>* v^<— va >t±a>fii^ft<r-f ftB 

Coo 5 9] ?tey ->^+f>#*&£^x-f Lr 

/\— =i— h^. if^tfTa— hs£. P— ;U=i— h 
^U— Ka— h*. i7-t-f73»m, xe> 
a— hft. XU^Ka— h$fe. 7-f^P^7t73-h 

**»f=o^rf±. «t^-e. eBi=<feyKmt«£Bi4 

LT^lft4l±. JD!»LT*fcttSSf=tt*L-CBft*1± 
^>o 7 5>S^KS<D***^3Kafcfi|«*-frr«ftS 

Coo 6 0] ttfe. KMJl(*g*I^Jli3*rLr 2 

Co o e i ] x^u>^Fi&fQ-a*£^^^-r^T 

->'J*B*»«-r*B^ B^H*. BTOttJfOSttx 
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[0 0 6 2] 7$t)i,^-*fi,£WitZl±2>7£&^*)l'* : m 

=?>y % ffiEETkffiW. KE*«fl\ fiSm*ffi4T* 

[0 0 6 3] *&iz* S/'j*ISMtSII5te«fcy/S 10 

£ 0 ^Xvaasii* 02 ^x-7fli3ij&<»SLi* 0 
[0 0 6 4] *«eB©->'j*Rii. Sfi. 3iftte4$sft£ 

[0 0 6 5] dCB-FtfeJf li> 33fct£. StfelittU »H&te£ 

[0066] **tt*-ea«r**LTL^«#«-«ni/\-f 

[0 0 6 7] (1) (I^T^fc 
y^JSl SlOT^'Jn^il/ttS) 1 Og <t. ^;ut 
KP#y i>^-tf>CD^*>U>j§iS (BM2 0I1%, 

»¥j$i^im n = 1 ooo, m«ffiL :lh 
o) i sg zm*.. «sx*i«Fiasjeai*Lfcttrttt 30 

2, 4, 6- h y y^JU'O , /-f;uS?7i -ju*x:7>r 

>t^v K : 15 0tng % U vqSJte&J<h Lt, 2-tKP 
*V-5- (2-7^'JP>fmvlf;i/) 3>x— ;U 
'<> 4 /h , J7 4 /-^: lOOOmg. Ht&fcfttk LT, tf 
X ( 1 -^-^5 L JU^-^rV'-2 t 2, 6. 6 h ^ > T 
;U-4-e^<y vJU) -fe/<*— h : 2 0 0mg£B^3^ 
JU: 3 0g |Z»»Lfc*jfcJ:y£:<5) £ K^£ — 37U- 

3 O O OmJ/cm 2 . : 3 0 0 — 39 Onm-C^^HS 40 
[0 0 6 8] (2) JSR (*) 1 5fc^SPS/EUV/ 

EBWbaais (zy>j-x) &-e, i% ^icdt«A}«« 

£*TitL. cfc^J^L^gO. 0 1/yn (1 Onm) <T> 
S i 02 %L+lz > &?tt&<D7<7 'J P-OUS£SALfc:De 
solite Z7500f>»J-X (Z750K Z7503. KZ71714) m& 

m&/mw\<<7 i )v K*r^s^#w^-<37^xt o 

[0 0 6 9] (3) ftfcSUbjSx* (») SL ^un-r 50 



t<»m £ titz tk y y;nrx+t^> osa* : zr 

s. -Sflz rii s i o#tea>K«it<i!iai^ r-. 

r o -as y-*—> a&Bibs 

*a-*tt/\-f 3f y K»8So 
[0 0 7 0] ^^>lz % JifSTifeJf (1) . (2) fcjitf 
(3) aLvrfefrSKjSLfcfft* KR^X^fflJISifi 

-rctfzd:y % Tife^A<<fcy i>y ^MlziaL^ta) ^ ^:/d: 
y. ±«a>*y->7if>eftB*^flE-r*i8. 

[0 07 1] «««^;6<Kft*SftTl*a«8gJB±: LT 

aft. «raifittfttt»«ft«fls. x7K+vao>BBias^ 

iftfiHb&RB* S Mb-&«s£»&JRJEtt 

Lt7j^+*>e/ , j^St%7^ y ^«r»£d!>*ffi 

tKP*y7^'Jl/"hffll^ 7tf'jiX^;u. tK 

'ji-fji/ (^*K*#**y^-— iu) 3/UTKy^— t 

LT(i. S i 02 . A I 203 % Zr02 „ C eZ 
03 , SiO, SiOxNy , S i 3 N4^£3*(f £ d £ 
4flZS i 02 aft^. S i OxNy ttfi^*A< 

^^f^Ll^o cKoaatt* ©via i *tt«ii. o. 005 

[0 0 7 2] Cttt»0>Tife^<7>MHl4. 0. 0 5-10 
urn gg^LUo 

[0073] **9)<D$/yaKi±. t-/N-3-his 

OnmJUF^'Cfe'S>o 

[0074] *>y*Ka>*3fc*a>aiia*tt. 

L<li6 0%)U-t. cty« L ^L<li7 0%JUJb. 4$fz8 
0%ja±7?fe^z<!r^^Lt^ SMa^fi < te&ts 

[007 5] d<DI3:2>V Ma^O^^qRiiXttO)^^ 

(»*L<iiafc*» (zno) as^) ^i>y*M+ 

SftS^CDTv^^fi. ¥i$J*iST*0. 01-0. 
&^Z < bA<»^L<. ^'J v^+f>CD£j2 5-3 5vol 

[0076] znoiicds^a^a^Wttft^afc 

it. fisBfiK^aajuaBfc^y-7— t*tt*-&fc/Ky-7 

[0 0 7 7] «x.li. J5lES*^«Bk«l«^ LTI±. T 
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!E}t3tcoia>a<fcy . ruva-93 &mit¥ (tfc) 

§S) t LTrtTiS^tt-Cl^^o 
[007 8] -£tz. MMA-^Xf ly>i0^1^7K'jT 

0q*j£P U V A-3 OM, PUVA — 30S (l^Tttt 

*»b^ (») §8) *<fcy. ^? bfzfig^e^izt&cpu 

VA-30M-30T, PUVA-50MBA-30 
T. PUVA-5 OMEH (1*7*1 i,*Sfk¥ (#0 
93!) #<t*£ LTrtig&£*L-tl^o 
[0 0 7 9] Z^^tD^ttttSOjK^eKJlRffltt^U* 10 

B^MLtfflL^ti, f©ISlii-i 5/inifiSt' 

[0080] *t»izjRna®jR*ii:LTttsenafiafi 

d£j6<-T?#. Z<D<fc 5£:4><D£ LTI±. [Tb (bp 

y) 2] C I 3 • x H20 (b p y = 2, 2' — tf t° 1 J V 
»s [Tb(phen)2]Cl3-xH20(phe 

n = 1 , 1 o-^x^->xp 'J » % ^o>ft±ffl 3 Fnie 

20 

[008 1] 7KUv^if>f±. MitflD^fey. -tz^S-v 

-r^fzii, *ft«Jifc-e4 5 o°ckUi£^-f tfyv 

7if>^i7h*Boffls. *-«****««# 

*«ffiftS/y;*jlKA<»£*L. ^^X^*v^^-<JUA^(7> 
>^;ur5>a>5wt%7k»»0>iK« (»*§) IZtK'J 

(#y v^if>a>M n 1 00 — 50000) 

£2 5°C-C2#m4SJ£fte&. 9 5°C8 0%RH#i^T 30 

lz 5 6 - £ lz cfc y U * K-b ^ £ y S 

0 O O OflO^y v^if >i:7-b^U7-t! h-j- h£g# (N 
i. Pt x Pd. AU RhU) £jta£*JS:jELT#t>*L 

s^y k— ^/TKy^^ifviSTitAn . 0x10-6 

~2(0l»OMnA%200-5 O^CD±ieia<*# 

tt*y *>^if >ati** 5 0-3 5 o°cr*^!ia^-r^^ 

O. 5/im tiTO^m (Ag, Au % Pd, N i 
m jMn 1 OO — 5 O 0 o oa>7f*y 5/^tfXziDjU 40 

1 5 0-3 7 0°CT-ffiiS#J&-r£C±:lz < fcy % ->'J*-b 

[OO 8 2] tt*>\ ^x-v HBJ¥tt««Bl![|c*fL-C2 
0-3 o%fUtB< 

[0 0 8 3] ±&<D£5lz^ »8B»*t±lcS/y*K$^ 



[0084]^L E L* : ?-**#ftA<-t*Ll5flKL< 
&L^ffl*Tff4. ?Ky 7 7ftf-'Jf>, ETFE, PC 

t f E«0>7lc3Kfl'<y T 7 — ttfl>SSL^-7^*S^-r 

[oo8 5] finmaymibmttmiitzii 3 ?— f-rx? 

fcli*^-^;^ — Bf±. &EIziei:t\ -SJU-tT? 

[00 8 6] ^MIM©*** 1 ?-!*. **Lfc«*. »* 
L < li£*£«IBfc.fctf ^-^ -f JU* — ft £ 

[OOS7] [tSELlfl »**^13t*tLt» 

Am® (ItM) 3V«*at»**tfc«ifti:a&:oT^S. 

@. it— /<—=!— Kg$WLtl>ttJ:l>o 
[008 8] Jj^ — y^JlsZ—fBl^te* 7&M»t* ZsZfls 

%«EL^a)^-rS3fefZ^i±r*^— 

tLtfJ:^. CflDfc**^ h-TSftli. ^0)ii^5 6 Onm 
iU±0)^S(7)7tfcJ:^4 8 onmjaT^-Kg^-efey . 

#a>«*4 9 Onmi2lJt(DaKft(D3te-efey. *CDii^5 8 
Onml^TCOiggOpfe-Cfe^o C(7)cfc 5 — 3? ^U^ 

^— MCDH^IiO. 5-2 O //in MS^-THl^cttNo 

[O0 8 9] *fc % m#MH0)J:5«:%¥!VK«m 

[0 0 9 0] a**ftHl4 % EL*ft0)3tSKJ|RL. S 
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coos 1 ] mttt&fti*. m^ttoizit&itm^tiLmtfm 

iKfiAmax A<5 8 O - 6 3 Onm^fc^l^il^ L 
L \ 0 HKIlcli. U— - tf— fflfe*fc±frt<iBLTj3y . p — 

*Ll££l^ 10 
[0 0 9 2] /N>T>^— S*^l3li^5fe^;^3feL^ 

mmx-mm**** — - ^ & £ 5 * <d l 
[00 9 3] »**t»o)a&i»flR35<syft 

[0 0 9 4] C<D«fc.5ft»#£»:7-r JU*— BSJBl** 20 

^ti^^-oX. C I E<&j£j^Klzfct^T£f£LUx % y 

o . 5-20P m& t -ftiit cfc l> 0 

[OO 9 5] /\—=i— hBfi. *§£WVl±&\~Wilf 

K»£Ki+6»^ J^*bimflB*fcii«rt««<bS!» 

xm&mmmtf£V^mit£Hz>(Dx+!x&L^ 0 *x 30 

#y*>jU4z****1J->«SB (7^-y'J^>i 
BB) . 7^U;u»BBA<*#r::»SLl\, »BBIi-«£fflL* 

/SK-T^o SS©a&«<bS«flB<DflHb;S£li 1 4 0~i 

t^t^ 1 OOO—I O O O OmJ£<t£«fc 5f^U V:fc£ 

[00 9 6] jftSS^ffl*^— ;u£ — 40 

OnmlUTT-. MMt^oT t, 3 Onm£*# < £g;*_&*§ 

jajKDKSoa®^^— /<— a— kb £is:it£-£ 
[0097] *ic % *Lmmo>§£3tm?- 1 lx»&li^ 

if^Lfccfc5l-, a*->y*iBR±l=M34v&. 50 



♦s^o-^j^^-rt. i^t&t'&sem *-;ua 

[0 0 9 8] **5i(D^«EL«J6ttfd\ JiE«fZ|B& 

)^xm^mtn±ski:m^\^xt,^ 0 s*= % 

Bf£2BUl-tfcoT4j cfcl^o 

[0099] emafc«fctfB«att^»sS"V>^/^^^5S 

[01 oo] *»Wa>w«E L*^fcsi*c,4x4 
[O 1 O 1 ] C(D*«Blcii3fe*Bj&<^**t&o SlftB 

[01 02] 3fcftBf*. ;u (JEfL) fe«ktfWa)a 

yaE^i^stsiftists. its 

[O 1 0 3] 5§3fcjfl±. £Kf=J:y« Jfc«0>**:Jta> 

[o 1 0 4] *-;u£A$Si£Jf *— ;uJiABffiA^ t» 

[0105] ^iioii^s ^aAifiaiBa>i|[*t5 

3^<> ff^^lc^oTtM^^A^ il^5-5 0 0nm 
SSL 1 O — 3 o Onm < !:-r^>C < !:*<$ : f*Ll>o 
[O 1 0 6] tH— JUiiAlfiiSIBroffSfe^tfW^aAMi 

BoB^<bl^S^*fcl±l /l 0-1 o f£fgjg <h -T *U£ 

ctl^c ju/«^a>aABfc*aBi:*»ita»« 

l±. aAB(±1nmia±. fiSIBfi 1 nmlUJiir-r^O^ 

;lAIf5 0 0nmgg, HISBr* 5 O Onmmmx& 
^>o C0)«k5<*:HJ»lz-3L^Tf*. aA«K£B£2Bt£li- 

[o 1 Q7] *«e L»?-a>«*Bfcf±. ^pta^^^ 
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^3fettfeia<t LTii. «5Lli* &B8HB6 3-2 64 6 9 
2H&'>£:< <ht 1 «*<3*lf £>*t<£> 0 h'JX (8 

tzittcDmm&z ^(i^ t -r * ^ssttfe* * <d y 

Zttfmif Z>H&o £Z>lZit^ 2 6 0 0^ 10 

2 9 6 9-^4>#g(Cia®a>ir h77U — ^l/Xf >g|©ft^ 

[0108] ^tlS{*T*^3fe>b<pI^^^X h!fe^ 

£3S<^;bt^Tteffi^£;:£*#£L<. K— /\> h£ 

^-Cl±. O. 0 1~2 0#a%)f)mLL>o *X h1$3ff 

[O 1 0 9] *X hlfclJC<h LTI*. 

U7)\,=L—' i ?J±miZt LTI±. M63-26469 
2-^. 4#88¥3-2 5 5 1 9 0^. *$88¥ 5 - 7 O 7 7 

3 ^BB^F 5-25 88 59^, 1*88^ 6-2158 

7 4^-*fcBB***LrL^t,©$*Cf-SCi:MT?#«o 30 

[o i 1 o] m^icii. *-*\ mjx (a-*y 'jy 
^ h) tjus— ^A. ex (8-^y»jy^h) 7{f* 
*>^A. ex coy [fj - s u y ^ h) s 

ffh t*X (2-yf^-8-4ry «J/7h) 7/U5 = O 
A^vh\ h'JX (8-^y'jy^K) >f>y^ 

h'jx (5-y^;u-8-*y 'jy ^ h) -7;u5-^ 
A. 8-^yjy7MJf^ h'JX (5-^pp- 
8-^yjy7K) tf'J^A. ex (5-^nn-8- 

+ y'J/7h) TDJUv^A. 5, 7-y^PJl/-8-+ 
/'J/7 hTJl'S-^A, h'JX (5, 7 -v^P^- 40 

B-tKP + »>+;'jy7h) tf'J [£ 

§3 (ID -ex (8-tKP^ry-5-VJ-^) > 

[oi i 1] 8-^r/ — 

t<fc<. CflD^fctCDt LTIi. ex (2-y^JU- 

8-*yjy5>h) (?xy^h) r;us -OAd 1 1) 
. ex (2-y^i — 8-+y »jy h) (t;uh- 
^uv/^h) t;us-^a(iid % ex (2-y^;u- 
s-^y 'jy ^ h) (>^-^i/V7 H 50 



(Ml) . ex (2-^f;t,-8-^yj/7h) ('O 
-0 uv*7 h) 1 1) , ex (2->f;i 

-8-^ry 'J / 7 h ) (tJUh-7xrjU7iy7 h) 

7;us-OA(i 1 1) % ex (2-^^-8-^y'jy 
=zf h) (> ^ x— x y ^ h) 7;i/S-OA(l I 
I) % ex (2-y ^;u-s-^y 'jy ^ h) (/\^- 
7i37iy7h) r;u5-^A(lll) % ex (2- 
yTJu-8-^y >jy ^ h) (2, 3 - vy f;i/7i; 
^ h) t;uh= -^A(iii) % ex (2-y^JU-8-^r 

y'jy^h) (2, 6-y>fJl,7iy ^ h) — 

^A(iii) . ex (2->f^-8^yj;7h) 
(3. 4-v?y ^;u3?xy 5 h) 7;^-^A(l 1 1) % 
ex (2-y^;u-8-^y >jy ^ h) (3, s-^y 
f;^i/7h) 7^ = -OA(l 1 1) % ex 

;i/-8-^'J/7h) (3. 5-v-tert-^7F;U^ 

xy^h) 7j^-OA(i 1 1) % ex (2-y^ju-8 

- + y »J y ^ h) (2, 6-y7i-Jl/7i/7h) T 7 

^A(iii) % ex (2-y ^ju-8 -^y 'J y ^ 

h) (2. 4, 6- h'J^x -;u^xy ^ h) 
OAdii) % ex (2~y^;u-8~^y «jy ^ h) 

(2, 3, 6-h'J>f;U7iy7h) 7JUH-^A(l 

ID % ex (2-y ^;u-8-*-y »jy h) (2, 

3. 5. 6-f K7^f^7i;7K) 7;i/^-OA(l 

ID . ex (2-y ^ju-s-^y 'jy =? h) (1— 
^h^h) t;u = — ^Adll) % ex (2-y^;u-8 
-^yjy^h) (2-^-^h^h) 7;us~oa(i i 

I) , ex (2. 4-V>^U-8-^/'J/7M 
(^h-7x-jU7i/7h) 7;US -^Adll) % 

ex (2. 4-vV ^ju-8-^y «jy ^ h) 
37xziju^xy ^ h) t;us-^a(III) . ex (2, 
4-i;y ^;u-s-^y »jy ^ h) (y ^-^x-;u^ 
xy^h) = — ll) . ex (2. 4-v?y^ 
;u-8-^ry «jy ^ h) (3, 5 -i;y wi; ^ 

h) 7J^-^ix(l 1 1) . ex (2, 4-v?y^U-8 

-^ry'jy^h) (3, 5-v-tert-^VU^xy =? 

h) 7>ius-^ix(l 1 1) % ex (2-y^;u-4-x^ 
;u-8-^y uy =? h) (/<v-^u*y^h) t;u^- 
^Adii) % ex (2-y T;u-4-y h^v-8-+ 
y'jy^h) (A7-7iui/7i; ^ h) y;u^— o 
A(iii) s ex (2-y f;u-5-y7y-8-^y u 
y^h) (^h-^u*/^h) t;us-OA(i i d % 
ex (2-y^;u— 6- S'j7MpyfJU-8-+y 

■jy^h) (2-f7h7h) T^US-^Adll) 

[0112] zaxsa^ ex (2-y^;u-8-*y u 
y^h) ^A(lll) -//-t^v-ifx (2- 

y^;u-8-^y «jy ^ h) -OA(l 1 1) % ex 

(2, 4-v>^U-8-+y 'J^7K) t 7 ;^— ^A 

(ill) (2. 4-i;y ^;u-8-^r 

yjy^h) -^aci id . ex (4-x^ju- 
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2-* =f)\,-B-*rS »J J h) 7JU5— ^A(III) - 
U/7 h ) TJUS-^A(III) % (2->^;U-4 

h^rv+/ uy 7 h) r;us-OA(iii) -u-* 

^y-t=X (2-^^;U-4-^ h^ri>^ry U J =? h) 

. tfX (5-v7y -2->^JU- 

tfx (5-vry-2->f;i/-8-^y gy7h) 7 

;U^-^A(lll) . fX (2->^JU-5- h 'J ^;U^- 

□ y^u-s >jy ^ h) 7;^-OA(i i d 10 

[O 1 1 3] C<Df^a>*X h<felSf <t LTfi. 
- 1 2 6 O 0-§-4>$gfzffii£GD:7x - ;U7> h^-tz>i!^ 
ft^^W 8-1 29 6 9 ^&$gfZfSffitf>^ h ^ 7'J — 

^(Ocfca^ii^fihUx (s-vjy^h) 

[0115] &tz. %3tmt±. &mizfc£T. 

A$&£1£<b^ t o>}R^m kTtZz:ti>&&L<. 
o. o i -2 ot*a% % £ t>lci±o. 1-1 5»S 

[o i 1 e] s$jfT?i±. ^'jrco**;/ e>ye«/< 

a<a>l/£<tl*5*J£*<fc£ 0 *fc. Waft© K— /Oh* 

[o i i 7] s«Jlf=ffiL^&4i«^— ;u^Att3£tt1b« 
[0 118] B^aAtafj£te<D<b^®!<t LTIi. *y U 

£iEte^<hf £&Jlit<*. tSfzh'jx (s-^y gy^ 

h) (A I q3 ) £JBl*6 C L 

L^ 0 Sfc. JtfE<D:7x— jU7> h^-b>R»l*. 
7 y — ;nt>iS(*ffflt^©t^ Lis, 

[o i 1 9] ;i^aAlftaiBffla)^b$»i:LTii. 3£ 

^>gf^i$ N 2 b (zfix^ 'J ^ >B««\ t^SKJS 50 



^^fi07 5 >B»t*$ffll^a>J&<»* LI*. 
[0 1 2 0] CC0it^<D;E^Jtli. ^H^tCD^-V U7 7 

A*liattfc*tt/»^aA»iStt-fb*ttia>S*ikA<. 1 

/99-9 9/1 , ££>C:&T*L<li1 0/9 0 — 9 O 
/10, $ttZ#£L < l±2 0/8 0-8 0/2 Om&t 

[o 1 2 1 ] &tz % m&mo>mtsi*. 
-r-&jj*ja±-e. *aMb**jifl)Bi»*sifc-r«ci:A< 

#*Ll*. S(*tt)fcl±1 -1 O Onmt-rS^tAWSL 
<. ££>|z(±5~6 Onm. <f$f-(±5~5 Onm£-f 
A<*r£Ll* 0 
[O 1 2 2] *t-. ;E^Ha>JI£j&;£;££ LTI±. 

£o ;I^S^b^a^±A<^-fc;E-&LT^^73A<»* 
Ll\fi«* it^d^oTli. <b^«BA<»ttlzSffi-rst(D 

[0 1 2 3] Ltlt 
li. ^IIBS6 3-2 9 5 69 5#^«. SBB¥ 2 - 1 9 

1 6 9 4^«. 9 2^*. 5 - 

2 3 4 6 8 1 -§-4*$g. 4#^^ 5-239455 ^4*$8. 
ttH3F5-2 9 9 1 7 4f^«, ^^7-1 2 6 2 2 
5^^. 1*88^7-1 2 6 2 2 4*88^ 8 - 
1 O O 1 7 EP0650955A1 HlZfE® 

fi\ f h77U-M>vy>t^i (h»J7 , J-^y 
7^>/j:L>L hU7i-Jl/v75> : TPD) . 3^#)^ 

So ^Kb^ifi, laws^LNtt, 2am± 

[0 1 2 4] W^-aEAIIiattft&tttt. hUX (8-^F- 

-/ U-/ ^ h) r;us— (a i q 3 ) ^(^8— *s y 

*u>B»*. »7i=^y>wi#, -hDt»7 
[0125] **Bfe*tf*—;uaAiiayi. wsea 
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[0 1 2 6] a^*C0^fi^#|-EE^*n^^L^7^)^ 1 
O- 4 PaJUT<Z>H£&<h U HSS£l±0. 0 1~1nm 
/sec Hj£<t-r&C£;Wff£Ll>o H£*-eiltt 

< Lfcy. ho>&£. • «s*«i*flLtcy-r 10 

[0127] z4xc,#H(©^rtfcMffi«»asfflt^a 

[0 1 2 8] *f6BJf3fclxrii. »#«M«tt*£l=J: 

f=*y. j:yiBf*rc«^*^j*-r4^t*<-c*. *jsa 

V-f ^P^tfT^WSJIil^ H»3b<»< IKl 3 o - 1 20 
OOnmCDR. G, B^Mi^ 1 O O/^m glgOX h 

7i/+y^i//^'J7- te:?>f ;ua£eh^t. p— h 

[0 12 9] **Blzfflt^4x4*ttELffl<D^fiI<DK 

ZZttfXZ^ «fcy*t*Mfzl±7KU (2-Ti>;U^-^ri> 30 
-1, 4-3>i — U» (DO-PPP) . tK'J [2. 
5-tfX [2- (N, N , N - h 'J IfiL./y^-O 
A) X K4py] -1, 4-7xZU>-7;i/h-1, 4 
-3? x ~ Lx>] *s-Ju^?<{ K (PPP-NE t 3+) . i& 

U [2- (2' -x^u^i^u**^) -5-* h^F 

V— 1 . 4 -37x - U>tf— U>] (MEH-PP 
V) % tKU (5-> h + v- (2-^P/<y *->*JU? 
— K) - 1 , 4-7x-b>t*-l/» (MP S-P 

pv) , tK'J [2, 5-tfx (^+v;u^-+v- 1 . 4 

-37 x^U>) - (l-yT^t-l/V) ] (CN-P 40 

pv) % tK'J [2- (2' -ifj^vmv) - 

5-^h + v-1, 4-^x - (1-v7/t- 
U» ] (MEH-CN-PPV) tK'J 
^;U^;U^-U» (PDF) ¥A<*lf&JK4. 
[O 1 3 0] fe«LM*. tlELffl©^»(Dl(»f** 

»»a>mTII*tLT. enx.fi* #y (p-^x- U» 

BU^tfc (P r e-PPP) % /tf'J ( p ~^x - U>t*- 
U» 89^« (P r e-P P V) % 7KU (p-^"^^ U 
>tf— U» atjig(* (P r e-PNV) 

*<T'^£o 50 



[O 1 3 1 ] 4fttE Lffl(D^tt0)ffi»?-*3fc«»i:. 4> 

aoi^xfia, «7Lff. #ya— **— k (po, 

*=?)V*$0 U U— h ( P MM A) % tK'J*;U/< % / 
— JU (PVCz) ^^LTffll>rt J 

[oi 32] j&»ci£i:TttjKH«ffla)gsJra*j* 

U7- satoT«i»afz««-rsi&SA<fey . 

[0 1 3 3] Lt, IE?Ltft 

i£14#¥*<t LTii. *iU/<*/— ;uR»i*. hU7!/-;u 

{*. -f 5 jus**. #*)7 t )-)U7)\,ii>mm 

<*. tf7V/'J>Ri#. fc?^/n>R»{** ?x"U> 
y7 5>ii», 7U-il,7 5>g8fl:, 7^Ift* 

;u3>RWf*. x^U;ut> h^-tr>RS<*. ^;u^-u 

^1f>R»i*. 3f §&m=7 5 Xf'JJU7S 

*<b-&«u tfy *>^>3Mb*fc* #y (N-f-ju^;u 
/<!/— ;w R»f*. 7-u>s#R^(*. 5^:7 x>* 
yzf-7— % #y 7 1 >»©MW»W u J7 

*U ^x — U>R»*. *«J7x-l/>t- 
U>H»{* % /K'J 7^U>R*f4c«0E>X»71b««B« 
At* If t>=K^o 

[0134] c*i&»»**t»tifc*ai=j:y»*-rft 

y y =]— ;u^Eic^;u3i— x;u, h 'J xf U>^'J a— 
> f;i,x-f;k h U xf uvy'ijn-j^xf 
x— ^;u % ^U-tr U N . N-v>fJUt;bA75 

1-^p/^y— £ ^ri>U 

vx^;u^>4f>. hy >^;u^>-tf>. - hP^ 

[O 1 3 5] ±E*tt»»tt. «EJ6**«IC*iX^*L 
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5 0-8 0 0 CfIga>;SjgT*fcy. «ETfc*lMMs5tt 

[O 1 3 6] *fttJi 1 ■ y<D« SI*. M^ICcfc^ 
££l±, O. 5-1 OOOnm^K, & <J »* L < 

l±i o-5 o onnrefc^o K£^^;£^a>^«;£ 
l::<fc£<t#l*. l~5 0 0nmlitT^^o 
to 1 3 7] H«a ;u&A«a> tt¥4f*. *— 
&A»*^*— JU**»¥J: < ;£A^"* C k<DT-£Z> t><D 

3&<#SL<* tt*HBt4. 5eV~5. 5 eV0>«lKl&<#i: 
LLv 0 ft<*Mi::l** iK-^U>vOA (IT 10 
O) . E»K— :/»<b-r>vOA (I ZO) . Mit<{> 

V^A (I n203 ) . Mit^X (Sn02 ) fccfct/^ 

IbEIS (zno) wftifr&nm&k Lfcta>*<#* 

LTL^Tt J;L\ I n2 03 lC^f|)Sn02 CDjg^it 

f*. 1-2 011%, £ £>lzl±5 — 1 2Sl%A<fffL 

I*, I ZOt'OI n2 03 |Z*ff £ Z n OCDjE^ 

Jtf*. 1 2-3 2ftfi%fMjgT*fc& 0 

[o 1 3 si ;u&A*ai** tt¥Btt*»srr*t= 

A. ffi*t->'J=J> (S i 02 ) £#^L-C^Tt,*:l>o 20 

^kv'J=i> (Si02 ) (JO^ffSI*. I TOIc^f-r^ 

S i 02 © molJfCO. 5- 1 0%SJg3bW^Ll>o S 

i 02 *-Mrr*ctfc*y. i To©tt#H»^ia* 
[oi 39] *s»ym-r«©«a(±. 

I^4OO~7 00nm, 1*l::#«3te#i::»-ra*»ifi* 

«M<«ot<i. 30 
[O 1 4 0] «a(DJ¥*l± % 50-500nm % ftlZ 5 O 

Eli ft i>*><. &^ y t aia^a>fiT-\>*j)itft ^ o>'0 

[0141] pawai** mT3Att£*-r<&*&£ lt • 

f*. K . Li. N a . M g . La, C e . C a . Sr. 
Ba. Sn. Zn. Z r *(DAK7ciftJiM** *fcl*£S 
i4^fS]±^1±^fctf>IC-^tLt>^^t;2j$^. 3j£#<7)£- 40 
ftX. mX-l£A g ■ Mg (A g : O. 1-5 Oat%) . 
Al - Li (Li : O. OI — 1 4at%) . I n - Mg 
(Mg : 50 — 80at%) . A I • Ca (Ca : 0. 0 

i-2oat%> mtfmft>*iz>o 

[0 14 2] Cft&TJU* 'JAB©— ffi-<^-> 

(«*.l*Li. Na. K) . 7^*U±i^Ifl)Zl>f 
(«X.lf P t , Z n) . H{E-C^> («iLIiA I , 

in) i*. mm<o&w mx.\£T-b=?-)\,T-b h>. b 
ft. *>i^a») tit«wsft«:tt(**fty. c*t*£ 



[OH3] NMtaMM>V£l±« «T&A*+*Mt5l 

<l±0. SnmJUJi. ftlr 1 nmJU±<h-r*U£cfcl*o £fc* 
■ta>±BBttl^f±^lc«IK(*ftL^<. 3ftSfff* 1 - 5 o 
Onntfig£-r;h,tf<J:l^ 0 

[o 1 4 4] * t>iz. x?a>ft«M^*aa>«4b«inc 

I*. SJtffili. S«<D5SA£l»Cfctf>l:^ ttffttttM 
Slhffi^S^L^^-r^o ftit^xi*. A 

r. He. N2 «(D7Stt4fX«tf0 * L L> Q *fc % d 
<Dft±^<D7K#^1r§l*. lOOppmfcTF. 
L<(±1 Oppm lUT. 4#lzfi1ppm m~F-efc£> - £ 

O. 1 ppm fi^-efe^o 

[0 14 5] SJtfc<D*m£ LTfdU »* L < l±-tKT? 

if— x. *7Xt-x, **^x:7 7-f/<— »*<*if t> 

[0 14 6] ftfc. SihffifZlHlgPS^Lfcii^lCfi. 

4#lz2 — 8//m 0>®H*<»*Ll^o 
[O 1 4 7] *t>lc. ^-OP^aJ(cg;^J. »^L<f±C 

a H2 J:L\ e 

[O 1 4 8] S^»J^r LTI*. SSLfcSi^H 

[O 1 4 9] [USE LS^] aB3fe*T-«3g*i: Lf±. 
MELffiSftTlftortJ:^. «8EL*m a 

[O 1 5 O] SttE L (XU/7 hP;US^'ViZ>X) « 

»*4<tLT. ZnS. Mn/CdSSel, ^fe^^^ 
#^W*4tLT. ZnS:TbOF. ZnS:TbH. 
m&ftft&m&tzlb&ttnk LT. S r S : C e . (S 
rS:Ce/ZnS) n. GaCa2S4:Ce. SrG 
a2S4 : C e ***|-f* Z £#-C#« 0 Sfe^Tfe 
^^^^CDib Lt, SrS:Ce/ZnS: M n 3£jb<*0 

[O 1 5 1 ] ffl^. E LS*(t»Blfc «ft»»fC«* 
<7>4&±5I. Cr, Fe f Co. Ni, Cu, Bi, Ag 
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[01 5 2] ^*ht>o>ttnx'B L»3fci*aiK£raj£-ra 

JjT&h LT(i. CVDJ 4 »/juy 

[01 5 3] ^lfl)II«b LTfi. *$l=SHBS*Lftti 

£**5»*tfffi"F-rft. £*tmi::i«fcft 
A*. L < l£ 1 00~1 OOO nm. WlC 1 50-7O 

OnmliJglr&ft* 

[01 5 4] XMaa>f»btta%{»iH£f»«fetf>l=. 
6 O 0 0 CJU±0>;ia^J£T*ff2j&Lfcy . 6 O 0°CkLh(7} 

[0155] iiELi^isit ^icKs**t^t 

[01 5 6] JbfB;^Jg(cMx. : 3^>it^;^e^:l^Lit^3b< 

6 0o 0 cju±. »^L<ii7 o o°ckUh. $#icaoo°c 
ft BrSa>3l**«H»if* 

I*. 7;U5:J- (A I 2O3) v 7t;i/Xf7^f h (2Mg 
O • S i O2) „ X^7^-T h (MgO • S i O2) % A 
7-< h (3Al2 03-2Si02) % ^'J'JT (Be 
O) % fitJJ^-OA (AIN) , a-fb->'J=l> (S 
i N) . Kkv'J =1 > (S i C + BeO) fpO)-tz ^ 5 

S^iWtS. ^4xt>0)iiBS»SJSl±Lx-r 
*itiooo°cm±tfe^ a ::4x&0>tt* v et»ttK:7A' 
5 ^*«A<»^ L < . iSfiS14A<M&S^mi^ U U 30 
7. S<b7JU5-^A. SHbi>'J=] Ll\, 

[01 57] can^fc, ess* HSRtt^^x. 

[01 5 8] it**«ic»a**L. * 

>tSlli, £teav'J=i> (p-s i ) -efeort. 

[01 59] affiHii. ±f$.ft(Dis i ) =1 >\~im7L. mm 40 

Tf8l**>*Lft K— Mi. m^0)^mtt*5S«L5ft 

B. P % As. Sb. A I Wt<mf &*U Z.1\Z>0)tSifr 

4$|ZB. P. As. S bfc£tf A I j&<#SLl*. 
K— h£>;lJg£ LTf±0. 00 1- 5at%ggA^ 

[01 6 o] B*lJtli£j&ttT*fcft ^'Ja^lzlE^ 



«ffi-Tft. LL^«fit*tLTf±. SSffclilz 

J: < «#*tt#-r ftfctfK »* L < I± 1 Q • cmia 
T\ t#I^O. OO 3-0. 1Q - cnitfe^o 1SI0)I 
mt LTf±. #£L<f±5 0~2 0 0 0nnu 1 OO 

-100 Onm|£g-e&ft e 

Co 1 6 1 ] assa>^izi±, mffiita^^^L^ft- 

<t*><T*£fto mess«^ffi^ftii^rcf±. ^^a 

<D^;£fz£ V fetich Z^ttfT'Z. mzMfS.2tit-&& 

ffi*»££*l-fftc£j&<-e#ft 0 UWCtCV 
[0 16 2] CVD$|C,fcy S i H£fl2/£-rftlCli % 5fe 

t\ j^^^tx^lt. *>^> (s i H4) . t&it'r'cm 

in*. Mf*Micli±iE K— /<> h£^fr*i±ft<h#li. 
[0 16 3] y'J^VV-Xi LTfi. S i F4 ^|(7>^ 

tyflsW** sicu mtoi&ifr^m. siH4 , s 

i2 H6 . S i 3 H8 , S i H3C I, S1H2CI2. S 

1 hc 1 3 , s i c 1 4 may^^^mm^mf &^tt< 

Tr^fto 

[Ol 64] K— /Oh^LXIi. B. P. As. S 
*<D-Cf±fcL^ #]*_f£A s H3 f0)7Jk»I, PH 

3 H(7)^^x^>r pocis m<D l ) >Mit-&ya* 

B2H6 Ha>V7tf^>^ A I (CH3) 3 % B (C 
H3) 3 W : £&&L<mf ftC<t*><T?£ft 0 Cnt>(7)J5 

fflL^T^ictL^o SfS:tt^}X^2^^l±;g^L-CfflLNftli 

[O 1 6 5] -£tz, UWXt LT(i. H2, H 

e. A r W&mi^*h\££l^o St&;^S<b LTIi. 5 OO 
-1 0 0 0 o cm&t-t*l& J:L>o 

[01 6 6] ^fc. <b^toftf§J£fii£<t Lrr*. 

MEECVD^CDffe. ^X7CVD % SECVD^IZcfc 
[Ol 6 7] _tfHC VD&<7>ffii. ^S^mfflltaStL 

[0 1 6 8] ±!Bumc:a:&. ^>^;u. — 
[01 6 9] &tz. ioiaiii, »***»ytB-rfc 
m@^fflt^ftc < ^: tmtz&'£Li*o 1 To(*. aw 1 n 

2 03 ^SnOfc*^ftJi«aa^»f ft3&<. Og(i 
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[0170] he L^ii. ±mmmmt^mm 

-6^a^L-Ctt, ±K«a£flSJit-r 02 

/£ it T- sa^ b (c^^-r * - 1 a<t* # % ssx 

8*fBi«^b-e#4o 10 

[O 1 7 1 ] ¥^{*§£5tX*lT*m^*LTl^S* 

S<bj££/Bi>Tt,cJ:i\, SMMbfttt* K^-r 02 ®ib 

Kf3,fcy&**fZP HCL CI2 % C2HCI3 

[0 17 2] ^o>«fc5ft«a«**t»*fflL^*«la> 

MJf^LTfi. &£L<l±2 0~5 0 0rmu «Mc 5 0 - 
3 0 0nmlJSt*fe^ o 

[0173] mumi*. nwmm#n<DMtto£mttv 20 
a y-h*i^«**L*) <ma>f£*iBte* ma 

fii^^LTIi. 1 O 8 Q • cmkl_t. ^fz 1 o 10 ~ 1 0 18 
L< lie = 3~ 1 OO O^Trfe^o 

[o 1 7 4] tt»Hs«atsijfflf^*-rsa$©fltfiE 

tm^LTIi. flx.filftfl:->y =]> (s i 02) . m.it 

V'J3> (SiN) , &it$>$)\, (Ta205) . 30 

hP>fW (S r T i 03) % Mit^Cy MJ'y* 
A ( Y2 03) s ^£ >tt/<y (BaTi03) , f 

£ >^f& (P b T i 03) . (Z r 2 03) % 

h^-T K (s i on) . 7;u5t^ 

(a 1 203) % —Ttzrma (p b n b 03) m&m\f& 

02 „ BaO. B203 „ A I 2 03 , CaOl^t 

a>«^0)tta»a>K«4: JftL<(i50-1 0 40 

0 Onnu $#fz 1 00-5 0 0nmffjg-efc& 0 

[o i 75] *&5Sic«fcy«a««#»<Dtt««* 

[0 17 6] 

[ o 1 77] cuss^ 1 - 1 ] si i^-r «t 5 iz. s*t 

1 t Ltl^f 200p a>JSfiT?±3fc|82lia¥9 0%1U 
±G>S8Jte**TL. Tg : 2 3 0°CCDW^tt^^-r^7K 50 



yx— ^x;u*>*§tfii->—h (ttS^7^fh 

(*) FS-5300) ^JSl^-o CICDgffil <7)IE 

Oat%BftS] ©y^fiH-fil/ (DBE) 2 0lt 
%^ (L710, jgg* (80 S. Pd«J«#*rfi) * 

f^f v^n— hj£lzTffi®zi — hU BLtftHLfe 

tt7k*T?/^^U >?Lfcl7- (AD;1XT— ) £2 
0 0°Cl3«ofc^ 'J — ^>fz«JSL&3&<C > . ^r— 

^>+-c2«Fm»j»LT*«ai^b*fi : Lv 

2 3 o°ct* 1 ftMiralRjakS^tTL^. 

[o i 7 8] 3fcir % za)»fe±fc v WfeiziMfl <b . 
2tiaB<b. sfcfeSii&B^ LT. B±/\> H±Sa>*^— 

fccfctf 4 8 OnmlUT '0>%£<D3fc« Wf±4 9 OnmlU-h<D;£ 

[0179] ;^fc. lEiBW&^ji.b Kp*''J ->^1f 

> (Mn = 1 OOO) G>**>U>?8j8 (lJ|2 0irt% : 
(80 SL710, StAfl)PdM^n D B ) tf>^ 

«-hfc«»*>y*j«a)HJ¥"e. »o. omZtfm 

L. ^ y— ^>*"C2 O 0°C|ZT3 0^~ 1 B$m 

mm - 7km%mtLtz 0 crosss*^ h^u— 

h!ZT230°C. 1l*IHln»Bft-K7kLfco *0>l». 

<bi= * y t k □ * y if >i**> y * ^b l . 

J E-0>^^51ScLT2 3 0°CT*J]Qi&U ^^TK^SK* 

Ls «Sft*>y *K**rr<5/<y*— »3-t?fcs i . 2 

[O 1 8 0] ^ ^{^. if^7X7 (2 kWUi*. a& 

«fcy. * 7-7 ;^ - h sites a u 

~S i O2 y^y^-y3>l3SMLfce 

[o 1 8 1 ] ;*fz % 1 TOIRIS (*-^;4Aig) 

Sif8 5nm-C6 4K^Kx 7^-f (— 
fcy 1 O 0 x 1 o 0 urn ) *«riE-r4«fc5flEK. /^^r — 
->^Lfco fit, /^-->^3?*Lfc^— ;^A1 
a35^«**tfc»fiS. *tt2fe»L T-trh>. x^y- 

ffXK^Lfco ^-<7>^. UV/03 jJfc^^^Tofco 
[O 1 8 2] *LXT*. SfiiARiCSlL. K^^S 
SM^StS^^uy— f3©^LT. <fP*3^1 x 1 o-4 Pa 
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Ltz 0 ju^uxoiimiio. 1 ~ i oii%gg^^ 

ffeMl^Lt^ '-t:X [ (1, 2, 2-h'J^x" 

A I q3 J 1 OnmJ&JlLfco 10 
[O 1 8 3] Sfcl^T?. A I L i (Li: 7 at%) £ 1 nm 
(D«Sl::Si»U Allgi^2 0 0nma)Jl^|cfi!cI 

tLxmittzmz-vtam (caH 2 ) ^i>'j=i>=fA 

|-J1£ 1 OO/im OPCT FE7-<;i/A (Hl£0t] 2 TrJE 
l^=ET F ElzUVqftllX^J^fflL^^l^O)) CEVA^H 

*Sfta5a*o>jS-c«4xrL^o 20 

[0 18 4] tt&V^zr^k LTh Jl£ 200/i 

m (D^fetr^7t^ili©^9 0%Ja±<7)31BEt££3rU T 

g : 2 3 o°ca)i»ttStt5*u x-f 

j]g (PES) V— h (ftS*— h Oft) FS 
-5 3 0 0) £S££ LT-t0)±f=tttt*7 — 7 

5 um <7)J52lZ^ft?U UVlM4 0 0mj/cm 2 

-euvflMtu *t>iz i s o^rziDaLrs&BHkL. 

[0 18 5] CI(D«J:5l::LT#SiLfc**i«E LTD^— 
5 s -r X:7U-f izitSSttlESflMlDL* 5 0mA/cm2 CD — 5£ 

5 oBSPa&rt-eHSgn oo/im J2Ltf=**<j£fiLfc 40 

[0 18 6] COSS^b, *9BB-B0)/< , J-\'— 
fcztfc^y. a— HBfc/<y-V— Jit* 

is i t t t * tz =f 4 x -j u >r £ h * * *l m -t (d m £ m + 

[O 1 8 7] fefc. 3t>4xfr^tiE Lf^X^b-f f± % 



[0 18 8] [SUHHl -2] S« < bLtn--^tt 
87 0 5 9*7Xlfi*a»Lfc», fI^>'J 

SKBM6O30O. 3%7k?§iSl^;S;1L. TKiSfeLTv' 

^>*^^y vyjaatfrLv 2 2 o°c, 1 bb^-^ 

[Ol 8 9] 2fcL\-C % l±¥S7>f^il, *feh^ 
7^^^, 1 3 0 0 C. 75E2MPa, ^ S 

1. 4m/»-e*ffiic^ = *— hit:. "tCD'ik. h^>t»- 
— ^juacd^— x 7 -r;u A£*IJSIL* M^x^t' 
7X^?L, fflttff7K«ff£m*Ti«£a>»#3fc* 
(50~1 00mj/cm2 ) £ UZ> J: 5— fiSSft Lfco 
[o 1 90] <fclz. Bffi0)««*i:««*t6ffl^fc^P 
H*XlzT*feiIjSi£J&J&L. -tEffli(m*«n"l--C 5 o 
Omj/cm* <DS;fc§t?. #^X*tt&®£iIi*Jfcj£iB<7> 

°c. 1 2 0^1^— ^r><7 LT^feli^o^^— 7>r;u 

[O 1 9 1 ] * f>ic. h^>i*— 37 -r JUA. #fe h 

R. G, B^7 — 37-fJU£ — (D-hfw^S^ — IMl^ 
ff*ffl*T (Sfi*'^7^W-^L, 3 6 5nm(z 
T) £JBIV O— 1 O Omj/cm 2 t LT, 

±|BR, G, B*7-7-fJU^ -(Dl® ^J7 XSH 

£yMfrr*J:. RGB<Dii*A<^x^fc*:y. mmm 

h'J^X^MLttcfcl^ 

[0192] CCDSffiCD^^JU^— -hlz. tKUv 

^-tFvSPtt^^ttf* C*5S**0)*»lt**l Oat 

[0193] * t>(zc:(Di>y ^McD±ic^^jua^^L 

C~ (S i H2-NH) m-] ?K 'J if> 2 0 Wt% 

[o 1 9 4] njss^i 1 - 1 tmm^ mmy^x 

[0 19 5] ::t\ > ^^uS^^^^t^TK'J^^ifv 
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2 0nmlUT) & ten CD iz$i ±%MZ 
&>r>tz* 

[0196] mm7=t)\'7 7*i' i )t>mi£. ±rx 
[01 97] huswi -3] nmz^-Tcfcai^ 

1 1 £ LT7JU5:J-*«$Jfll*t::o ZKDSffil l-blz. 20 
RFX/^^^CcfcUA I Sffil 2^112 0 OnnrtrJfc 
J&Lfco S i 02 : B a O : B 2 O 3 : A I 2 O 

3 : C a 0^-?-H-?4xM*lt4 5 : 3 O : 12: 1 

A1. 5kw x 02 2% % O. 4Pa(D&{tT** KJ? 1 O On 
mfZjjtlBU 2 2 0 o C-e4B#fplT^-— ^Lr^bL, 

[O 1 9 8] ^(7)_tfC, gfi;!iJg£ 2 O 0°C«h L. E B 
«»^l=<t: yZnS:Mn mft&Mm (*3feB) 1 4 £ 
6 0 0nmMLfc, 6 0 0°C, I^TM 0^f B l7-- 30 
JULfco &*£;£J^£5 5 0°C<h ZnS^Sr 

S£^jHtT*1 : 3l=S-frL % ^blCCe2S3 £S r 
Sfc^LTCe : O. 2 molft&ttU ca>«tM*3»ia 
)$l:^LZnS^33. 3%?S^Lfc£ — ?y h$ffl 
IV A r UXIZA: y RF?y* hP>X/\°^ U 
T?^J?6 O Onm<DS r S : C e liftll 1 4^ML 

[0199] iiati^izLTtf^x-fe^s-:/? 

■r=<fc«±SfK«Hl 5S, S r S : CegftfrSflll 
4 ±lz 1 o OnmJ&J&Lfco 40 
[0 2 0 0] ITO»ft**-y^h*ffl^R 

0°C-e. Il2OOnm0)I TOM1H 6£f5r£0>/< 

[O 2 0 1 ] t^a7-t*+«LWvL/>^ 
l\ 2 Owt%/Ky S^lf^&StfS^-f 3— 

[ («0 t7/f^y-hag, CAP3-^-) Izt 

SfliL* N2 HHmTTr 1 0 0°CX'^V hZf[y— MZT 
~J X ) K — £ L> SggO. O O 1 Palz^ofcK 
^*PSft*P*7?9 O 0°C. 3 0 5MHMKfiEL. S i Nx 50 



Jf 1 7 £Mf$.Ltz Q 
[0 2 0 2] ^L^T*. ±.IES i Nx ftSHtDlI^2 0 

i* 1 Oat%M^p a p] £>*:>U>3 Of 

a%^;^ (PdM4S n °n) *V=J— * — *J8L*T 
S8JE«1 fcHW=ai*L. ^y<— 3 5 0°C-Crl 
B$BS] (»)!»a>2K JOSftU ^LT^Jl2. 5/im 

©a^^^uss^vu^ei 7^^Lfco 

[O 2 O 3] ^L>-C. Hffi^I 1 - 2 £MIIZLT. A*^ 
XMfi (n-->^tig7 0 5 9l«) 2 0±|zm± 

^K^-YJUAttiL R. G, b -<jua£51 

-1 SZttMLtzo 

[0204] £t>iz % &M&m^m?vikmn#<<=-* 

> (i££3M4±fi) THV-4OO0)T^WLaiL/S 

^7>r;i,A (1 oo//m I) 1 8*. Sjhfi©*^— ^ 

hi 7o>r H ifc^ s Jta7 5*- £— en 5o°c. i 
H*ra«i3i l r h 2 iz^-r £ 5 # ^ ;ua ^— &a e l 
zmtz* 

[0 2 0 5] % §b*lfc«iS^bIS*T\ ^p-^m 

^^LNt, Aitg, 1 Toa«va^&«a£3i* 

[0 2 0 6] [H1S«2-1] =J— -^ttS7 0 59 

*7xsfi±i:, n&m&mt. m&mmmt. B&m 

^ KatA<JSI*5 6 OnmJUJi<D;&:^<&5fcfcc£tf 4 8 Onmlil 
TCO^gCOpfe. #(*4 9 OnmJ£l-ta>2Kfi(D#. *(i5 8 

fc. 

[O 2 O 7 ] *fZ. ^JUt KPtfU (Mn = 1 

OOO) Otvb>SiS (;1J^2 Owt% : (*) S 

liio, a+A©Pdftjit^ B Q p) ©a***. xt° 
7Z3—$—m<Di^frfr(DMmmz\—$—\z& y . mis 

Kif-C 1 . 5 urn (DmtSlzm^L. SftSSUS^. 18 
0 0 CIZT3 0 5^- 1 KPbIT-— iUfco *IZ % C(7>S« 
^5I^eLT 9 0°C8 0%RH#Hm^^Ttr3^r B 1j!n]f^ 

ao. za>jn»fej:if*3K«Rfl:iz*y^;n= Kp# y v 
^ifXiv'J *KlzR4bL. ^(7)^^5Ig|Lr i 1 o°c 

t**d^l. ^(c^sjsiLS/y^Bs^-rs/^y-v 

[0 208] if?7X7 (2kW£iJ2K ^ffi 

Sg2 0 0°0 •eio»B7*;^Lfc B ccoffiSlz 
*y. 3?-f ;u^— <D^-— /<— 3— h£X4a&/<>J 

^ft a -S i 02 s<V \y<—is 3 >m£fcf$.Ltz 0 
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[0 2 0 9] ;£|z % i t oS^f 8 

£MJ?8 5 nmT* 6 4 h x 7 ^ XDHlft (— 

fctjiooxioop) ^mf&-t^>^5f&m. — 

->yLfc 0 fit, ->^£*L*:*— JklAt 

&WBJSS*i/=*«** *tt*». 7-feh>. x^y- 

ifrKSLfco *a>». uv/03 ft»£fTofc. 

[0210] *IVT» % Sffi£j£M^lz3&t!}U m^^S 
gi(Difi^y-|zULt, x 1 o -4 Pa 151 

T^T'MEEL/co fit, ^-MAitLt^'J 10 
;t?x>-2, 5-v-f ;U) £ 1 OnmGDJ¥£lz. 
SBIfc Jtfe$fc3fcB £ LTT PD|z;u^U>^1wt%tDt»J 
dT: K— ^Lfct(7>S*«»-(5 5nma)Kj»lzaKLfco 
JUZ*U>0);lg{£O. 1 - 1 Owt%ffg?!><W£ L < . C 

jf£LTt4 -t'X [ (1, 2, 2- MJ Z7x— JU) if 
-;U] t*7x-;^5 0nm, ITiilltLtA I q 3 
£ 1 Onmi$1iLtco 20 
[ O 2 1 1 ] *t^-e. A I L i (Li : 7 at%) * 1 nm 
0>B.£lzmWL. A I WHS £2 0 Onm<DJl£lzj&KL 

Co 2 1 2] J±i5+h>^;u<b: Lt, ^j^— U ;u 

£ — -tlz, 7^U;MttB£5^m 0>»Slz«fliL* 1 5 
o^lziDf»LT»afl;U t-A-3-hI^ML/\ 

[O 2 1 3] Zl(Dcfc3lzLTffcSLfc«-*r«E L*^— 30 
^X^U^lzfi^mix^EPAflL, 5 0mA/cm2^— 

[0 2 14] [*««2-2] H$6#|2- 1 £H«IZL 40 

T. #5x*«±lz % *z?— ?-r;uS — — 

[0 2 15] *|Z % jBffi«2- 1 ■effll^fcKjUt KP# 
'J *>z3+f > (#L1 10) CDN H2g(07X^^CH3 |Z 

asiLfcw^u *>^if>a>+vu>s» (»S2owt 
% .mm «*) s> ©a***. xt°>=3-^— izj: 
y. mE*^-?* ;u^-*</^->^*ixfcSffi-t 

fz^x-/ HIT- 1 . 5 |/m OJl^lz^ffiL. f^MI£S 
1 8 0°CfzT3 0#7 — — JUfce 
[0216] #fZ % 2 - 1 <h (^«lZ^<;U^-4ri>i> 50 



^+f> (D8 2 O : (#0 S : ^fMn = 7 O 

O. LT h'J^T^7S>5wt%a<^}ja£;K-Cl^ 

&) Jxevn-^-lz^y, ^i^hBftl. 5|/ 
m 0>J?£fz^frL. f&M^*t&. 1 8 0 0 C|-T3 0^7 
——)\,Ltzo 

[0 2 17] ^0)SS^liLT9O°C8O% 

fzglbU -t<D**jI«LTi 1 o°CTr*al^L. 5£±lz 

0. 8/ym SflJv'JiJlJMLfco 
[O 2 1 8] 2 £>(Z. ^||§Z^X^ (2 kWtfi^K S£ 
;Sg2 0 0 0 C) T* 1 O^PelT"^ V>^L*:o CKD^SfZ 

^y. ^>< ju^-^cd^-— /<— =3— hji^^/v'u 

[O 2 1 9] Ilbtifc2iiila)/\«vy^-y3 >M 

wa/^a (s i 02 ) /\-r^'j^ k/^jv-ia^s 
i±" , " as**- A<sfzfS]_tLfc 0 

[0 2 2 0] LfrU -ttemi BflWC/*-;/ V 3 

JB) lz<fcy/<y-V— B*<«S*U «S<£S i 02 .fctj^ 
[0 2 2 1 ] a^tc. *H!6ff!l(7)lg1 a>/<UV— SOftt) 

yiz. #*-»*/\-f^y^ kwbiji (D tcxm* 

UV§g«tt7^ «J U— h»Wft0)S^»cfcy«:S3l 
M14Wbttl^. (2) % (3) -e^J^Ltz^^ffl 

#J=^y«**t*«IPJ*^Lfco -GOZ^^^. ELI 
^IZ^L^^ii^fZfi. SM^tS'sa)*», 02 

t S±r**HKfi!ia)a 2 (DftSfes i 02 jf^nj^T* 

[0 2 2 2] #fz. Hj5£«2- 1 ^|^«|ZLT. I TO 

B. a^aAtti* • A I L i /A I mtllf £J£ 

(+r>z*MU2) ^»fr 0 

[0 22 3] C0)J:a^LtML^SE L^J7- 
XZ/u-f|zS3g^i±^EnjiPL. 5 OmA/cm2o>— 

M<t ^iSitTi^f-r xz/u-< t ^^AN^tL^±a)^^ 
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[02 24] [§li60!)2-3] 7X^77^f> > K >X 

#)2 0 0°C. 2^-^>^Lt:3-r>yttg7 O 
5 9iJ7XSfi^)IALf: fl ^<7>i£. RFm*2 0 0W 

[o 2 2 5] satftfissy^^?^ h-tzjufz 

A*U 1- 3 3 x 1 O- 6 Pa ( 1 0"4Torr) m&<DMQT 10 

[0 2 2 6] {£jBLfc^£lR£. WfeB^. i^feGCT)^ 
feUBtttt" . " **R»»l=»-r&»»tt (#J2 5 0°CiU 20 

_t) " &m&-f&mmL%i^mm&£ it, tibo>*, 

[0 2 2 7] R : i^>r h t°an t°n— ;uu^ K 

G : T" h + V/^vJU;?* Pv7-> 

R, G. B(D^>r Jff±* ^Jl^frN i >£JU^X 

[0228] ^CDi: ? IlLtf bHfc^J7~7^JU^- 30 
l± % O. 3-0. 7/im (DMBtV* ff^ftKli^fc^ 

[o 2 2 9] Hlfi«2 - 1 £f^*f Cl. ^ut Kp 

t-/<-a-hL, jllfi«2-i tK- ftfr-eftia. AD 

f&U 1. 5pI(Da-Si02 iS7>fi^-ii: 
fzJM&Lfe. 40 
[O 2 3 O] £t>|Z % j|l£«2- 1 £ fertile LTKafi:/ 
7X7T*77v>yL, S i 02 Jl<D«ffi£«fcy3c±4: 
a -S i 02 /<^yK- ->3>H £ Lfco R 
a 3 Onmiart«h¥Jfl-efcofco 

[O 2 3 1 ] Stl6«2- 1 £H«fzL"C. I TO 

a«tas/<>-->yL, *— iua^iB. junks 

If • tt7-£ANk3L ai Li/Aii 

^u-f (^>^;u3) £#fc 0 

[023 2] C(DJ:9iaTML^^EL^7- 50 



£4rr«^ ?-<;u$ — b*. 
a**»^-<;u*-«t s«fflLt=a-&fz4,iiisigii(7)<s 

[0233] [jnt«2-4] nss^j2- 1 -emi^tztf 

hfSfli* -VX^f-f >^-f JUA (ZL-^73 (*) 
MF-2000) *m*fco 
[0 2 3 4] 2 0 0 0 C. 1 B$H<D'<— ^>^£*T IV P 

»*U X1E1N1 £Rfltf=« — ju*— 

[0235] A 7-^ Ji/^ -I©t-/N-=i.- 
hJl<t LT\ Si gfcTfE«i££^6ix;u:j=7Mb^ 
iMfcTKy^JU-bx****^*^^— (Mi«<fcJ£x38 

(») ZRS™) 2. 5|im 240 

°C. 3 0»SffitU: e 
[O 2 3 6] 
Kb 6] 



OH 




OH 



[O 2 3 7] Jfclv(» % WZ2.f§k Lt, SIJ6ffl|2 - 1 t0 

(«0 8L110) cD^*jS*i?^;ua:— fJUctft 

f?u xe>n-^-rccfcy. si ■jlic^x-v hKJS 

TM. 5 i/m 0>JV£l::&4liU BfittHtt. 1 8 o°c(c 

O °C 8 O % R H Hi^Tt 3 ftfHJ!ni!»*«fil»<b L 

fee 

[o 2 3 8] gtS£0g2- i tmmzLX* I TO 

— ->^u *-j^ab, ;uni2i 

II ■ &5fcB* JSTfeJi. YF&MiaL AiLi/AH 

[0239] COJ:7(CLt^gLfc#^E L*7~ 
^X^WIzlt3itllE£ffl}raU 5 OmA/cm2<7>— Si 



(22) 



^^2002-222691 



[0 2 4 0] ca)-9->^;uii. Sffi^^^x^^^r-fe 

[ o 2 4 i ] mfam 3 - 1 ] S3 fz^-r a 

3 1 t Lt, * 0, J2i — 7f?^— hWIB**— 

^0 I T Ol^^-MAISI 3 2 ^ Lfco -CO I T 
[0 2 4 2] I TOlfiM3 2*A<M**lfc«fi©S 

'J V&lzJ: y 1 mmtf^CDX h^-f — L 

[0 2 4 3] ;^LNT% ;U$&i£Jl3 3 £fl2j£Lfc 0 * 

-;H$2IJifi* hjux>5§«fc. tK>; (3. 4-ifu 

>i>7t^is7 L l-Z> x.» ( poly(3. 4-ethylene dioxith 
iophene)/polysty lene sulphonate ) PEDOT/P 20 
SS£l. 5Ri%^g*ti-fct0*, Xt 6 >3~hT* 

4 OnmSlz^^L^o 

[0 2 4 4] #ZlZf£3tM 3 4 t LT * 1 O-25g0^ 

- u> (p p v) ^r>^u»>i? -x^x^u-r 

[02 4 5] l^Aiilii:Lr, 
ffilR»SS«lC»L. L i F$ 6nm<DK«l::|£IKU «lf 30 
T^iCa^6nm]5£lLfco -fcO)^ Al£2 0 0nm(D 

*si=ai»L-ci»«a3 6 1 Ltz 0 

[0246] PdttiOAof:NV30%^yL/>i§ 
##'J f>^+f>^L 1 1 0 (Xftg (») 8) A I 

i To«aizg— Ka^Ba^tf+Lfc-hiao)*^ 

ya-jUlML, EV Groop US Inc SL *fcl*-/ — KV 

hi3cfcy % 1. 2//m j»«MjU ifrbi=tHaL <<— £ 

PPVI (I^200-300nm) lz3E»£*lfco 40 
[0 247] CCD^5(ZLT. tK'J 5*5 If 'V^=3 

— MC*y % S i OxNy (O/ (O + N) BC^-lt 7 0 
%) 1 /im 0)^JllcMihSHfc^U^r:>^;U^^E L 

[0 2 4 8] ibHfctiELST0)1f>^U^ 
TOflJ£^X % Li F/Ca/AlliU7-<tX 

U ffl«a>Srt-ei±o#y tLfc**3&<«s**tfco * 



[0249] [HjBS^3-2] (g4fZ^^-Jz 5IZ. n — 
->^S!l 7 3 7Wl7J^ l J^7XSfe4 1 0>_t 
|37 J E;U77X ■ y'J^^iiCVDai^ytflL 

7-— ;ulc£y®fflj£g£i*T;£14Jf W'Jy'J^y 
B) £U * £>lr:^<D-tl^— hK<bK£fc£S i 02 
H£> ^J^I^XTCVD^fz^y^ILfco -cos 

i 02 M<D±iZ^ y-hfg^^^Mo-S i2 

x/^v*ai=«fcy Lfc. Wb:fl)Mo-s i2 gfc 

lbJ^£*#/- 0 

[0 2 5 0] &ivx* % iZGOf— Kt^^7X^ <h Lty 

y =i>iSttBa>v— x ■ Ku-f^ttift&^ssfti: 
[025 1 ] ;£fz % ^^i^itii^^T^s 5 o°ct? 

(Z. 7k*#Bm4 3 "e^4 0 0 0 C7?3 O^*0ift^SLT7K 

Unburn*. ¥»*(D*B*ffi*»***Si*fc. 

[0 2 5 2] fit, Z(D»ffi£{*fzttRJB£fcSSl 
CDS i O2 1^^8000 AjSJf^Lfco 

I^JiSIl CDS i 02 l43^i'vf>^L t =3>$ 

lEIgm^t LTA I ^^L. TFT7^42SffM 

[0 2 5 3] tiE LJSt^CDfi^^igfclZ*-- Jl/S 

A*aiftsiT04 4$*iu e«««£««L 

^5 cfc 5fz_tIEfB3^ilz^2(DS i 02 I45J10 Onm 
[0254] £S|Z* ZOimZCDS i O2 l4 5±|C v 

m=¥-»nm&»t lt, *y-<s k**m ~*um <dw 

[0 2 5 5] 3KL*"C % t^J^l4 7^MLfc 0 * 

— ;utft2IB 4 7 li. k;u^>?§^iz x pedot/ps 

OnmBlc^jSLfco 

[0256] PEDOT/PSS£*^flT£;hf::gffi£. 
8 Ott* 1 »BJI$ft«$ff^, *<Df**->u>*»*£ 

tl/>^!4 8Sfllf*litLf:o Z0)t$<D. m 
H(i7 O Onmt'feofco * 8 0°C-eH£!£4i£ 1 

[0 2 5 7] #1>-C% >«(SX$S>»i:SL. ti« 
i^5iAH4 9 £ LT L i F £ 5nm(Dmill3J5£^L. ft 
IttA I £2 O 0nm(D«a?Iz|S*Lrl8«a5 OtL, 
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3-1 <tl^4ilcLTS^Aa«IJirrSigK5 1 

[0 2 5 8] ftbftfcSUE Lm^WlsZtM-* 

ITCHM*^** Li F/Allg»7>ft 

> * <D3§3fc fill. <b o o 

[O 2 5 9] 

"7— qt£BI»Jttt. hifxtt*) % (58) 14* 

ftq&ft&ftfitt. 1-S^fiS£tt, a®J^ltteih14. m 



[12] **B^fl>«**^-efe-6jR«EL*^-<D**« 
[S3] SBHS«3- 1 t^SLf;*P|(DMI^tfc 

[14] mmm3-2X'i^mLtz^^(D^m^x*h 
[»*©BMH] 



10 1 Sft 

2 *>^— ^-r;u^ — 

3 vu ±m 

5 £tJh« 

1 i 

i 2 TSflmn (a i mm) 

1 3 TSBtt«« 

1 4 SgftJl (2iiit) 

1 5 ±n$mm 

20 1 6 ±SU®*1 (Mlg) 

i 7 /<'J-VB (7KU*>^1f>® 

1 9 — Z><< )\,$ — 

2 O Stitffi 



[® 1 1 



CH2] 



gZZZZZZZZZZZZZZZZZZZZZZZZ3 — - 
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[03] [H4] 
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F$— A(##) 3K007 



AB04 AB12 AB13 AB15 AB18 
BA06 BB01 BB07 CA01 CA05 
GA06 CB01 DA01 DA05 DB01 
DB02 DB03 EA02 EB00 EB01 
FA01 



